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Names of 
Springs, 
Tarkton, 

Tewkfbury, 

Thetford, 

Thoroton, 

Thurfk, 

Tibflielf, 

Tilbury, 
Tober Bony, 

Tonftein, 

Tralee, 

Tunbridge, 

Upminfter, 

Vahls, 

W ardrevv, 
Weatherflack, 

Wallenfrow, 

Weft A Hi ton, 

We ft wood, 

Wexford, 

Whiteacre, 

Wigglefworth, 

Wildungan, 

Witham, 

Wirkfworth, 

Zahorovice, 


M I N 

Countries in *iuhich 
they are found, 
Lancaftiire in Eng- 
land. 

Gloucefterfhire in 
England. 

Norfolk in England. 

Nottinghamfliire in 
England. 

Yorkfhire in Eng- 
land. 

Derbylhire in Eng- 
land. 

Efiex in England. 
Near Dublin in Ire- 
land. 

Cologne in Germany. 
Kerry in Ireland. 
Kent in England. 


Efiex in England. 

Dauphiny In France. 

Northumberland. 

Weftmoreland in 
England. 

Northamptonfiilre in 
England. 

Wiltfhlre in Eng- 
land. 

Derby (hire In Eng- 
land. 

Ireland. 

Lancafiiire In Eng- 
land. 

Yorkfhire In Eng- 
land. 


Similar to Spaw water. 


Similar to Iflington. 

Green vitriol. 

Similar to Iflington. 
Aerated iron and probably 
calcareous earth. 

Sulphur, earth, and com- 
mon fait. 
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Contents and Quality of thi 
Water, 

Similar to Scarborough wa- 
ter. 

Similar to Afton. 


Foflile alkali, fixed air, and Purgative and diuretic, 
iron. 

Similar to Orfton. 

Similar to Scarborough. 

Iron diflblved In fixed air. 

Foflile alkali. 

Foflile alkali, earth, and bi- 
tuminous oil. 

Foflile alkali. 

Similar to Caftle Connel. 

Iron, fome fea-falt, with a 
little felenites and calca- 
reous earth. 

Sulphur, foflile alkali, and 
purging fait. 

Foflil alkali. 

Sulphur, earth, and fea-falt. 

Iron, fca-falt, and a fmall 
quantity of hepatic gas. 

Similar to Iflington water. 


Diuretic and diaphoretic. 

Similar to i'llbury. 

Similar to Seltzer, but more purgatives 

An excellent chalybeate, ufeful in all 
difeafes for which the Spaw is recom- 
mended. 

Purgative and diuretic. 

Diuretic and laxative. 

Similar to Harrowgate water. 
Purgative. 


ny. 

Efiex In England. 


Waldech In Germa- Similar to the waters of 
Bath. 

Aerated iron, and common 
fait. 

Detbyfhire In Eng- Sulphur, purging fait, and 
land. aerated Iron. 

Germany. Similar to Nezdenice water. 


Similar to Shadwell. Ufed for wafh- 
ing ulcers of the legs. 

Somewhat aftringent. ^ 

Emetic in the quantity of two quarts, and 
faid to be cathartic in the quantity of 
three; a fingular clrcumil nee if true. 

Ufeful in fcorbutic and gouty difeafes. 

Diuretic, alterative, and corroborant. 

Ufeful in fcrofulous and cutaneous 
difeafes. 

Much efteemed In fcrofulous cafes- 



MINEHEAD, a town of Somerfetfiiire, i’66 miles 
from London. It is an ancient borough, with a har- 
bour In the Briftol channel, near Dunfter caftle, much 
frequented by paflengers to and from Ireland. It 
was incorporated by C^een Ellfabeth, with great pri - 
vileges, on condition the corporation fliould keep the 
quay in repair ; but its trade falling off, the quay was 
iiegleded, and they loft their privileges. A ftatute 
was obtained in the reign of King William, for reco- 
vering the port, and keeping it in repair, by which 
they were to have the profits of the quay and pier for 
36 years, which have been computed at about 200 1. 
a year ; and they w^ere at the expence of new-build 
j'ng the quay. In purfuance of another a6l, confirm- 
ing the former, a new head has been built to the quay, 
the beach cleared, &c. fo that the biggeft fliip may 
enter, and ride fafe in the harbour. The town con- 
tains about 500 houfes, and 2000 fouls. It was for- 
Voj.. XII. Pait L 


merly governed by a portreve, and now by two con- 
ftables chofen yearly at a court-leet held by the lord 
of the manor. Its chief trade is with Ireland, rrom 
whence about 40 veflels ufed to come hither in a year 
with wool ; and about 4000 chaldrons of coals are 
yearly imported at this place. Watchet and Poriock, 
from South Wales, which lies direftly oppofite to it, 
about feven leagues over, the common breadth of this 
channel all the way from Holmes to the Landes End* 
Here are feveral rich merchants, who have fome trade 
alfo to Virginia and the Weft Indies; and they corre- 
fpond much with the merchants of Barneftaple and 
Briftol in their foreign commerce. Three or four 
thoufand barrels of herrings, which come up the Se- 
vern in great ftioals about Michaelmas, are caught, 
cured, and (hipped off here every year, for the Medi- 
terranean, &c. The market here is on Wednefdaya 
and fair on Whitfun-Wednefday. 
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MINER 

J S that fclence which teaches us the properties of mi- 
neral bodies, and by which we learn how to cha- 
radlerife, diftinguifh, and clafs them into a proper or- 
der. 

INTRODUCTION. 

Mineralogy feems to have been in a manner co- 
eval with the world. Precious flones of various kinds 
appear to have been well known among the Jews and 
Egyptians in the time of Mofes ; and even the moil 
rude and barbarous nations appear to have had fome 
knowledge of the ores of different metals. As the 
fcience is nearly allied to chemiilry, it is probable that 
the improvements both in chemiilry and mineralogy 
liave nearly kept pace with each other ; and indeed it 
is but of late, lince the principles of chemiilry were 
well underilood, that mineralogy has been advanced 
to any degree of perfe6lIon. The bell -way of lludy- 
ing mnieralogy, therefore, is by applying chemiilry to 
it ; and not contenting ourfelves merely with infpedl* 
ing the outfidcs of bodies, but decompounding them 
according to the rules of chemiilry. This method 
has been brought to the greatell [perfedion by Mr 
Pott of Berlin, and after him by Mr Cronlledt of 
Sweden. To obtain this end, chemical experiments 
in the large way are without doubt necelTary : but as 
a great deal of the mineral kingdom has already been 
examined in, this manner, we do not need to repeat 
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all thofe experiments in their whole extent, unlefs 
fome new and particular phenomena fliould difeover 
themfelves in thofe things we are examining ; elfe the 
tedioufnefles of thofe procefles might difeourage fome 
from going farther, and take up much of the time of 
others that might be better employed. An ealier 
way may therefore be adopted, which even for the 
moll part is fufficient, and which, tlu/ugh made in 
miniature, is as fcientiiical as the common manner 
of proceeding in the laboratories, lince it imitates 
that, and is founded upon the fame principles. 'Bhis 
confills in making the experiments upon a piece of 
charcoal with the concentrated flame' of a candle 
direded through a blow-pipe, i he heat occalioned by 
this is very intenfe ; and the mineral bodies may here 
be burnt, calcined, melted, and fcorilied, <Scc. as well 
as in any great works. 

For a defeription of the blow-pipe, the method of 
ufing it, the proper fluxes to be employed, and the 
different fubjeds of examination to which that inllru- 
ment is adapted, fee the article Biow-Pipe^ where all 
thofe particulars are concifely detailed. It may not 
be improper here, however, to refuine thofe details at 
greater length; avoiding, at the fame time, all unne- 
ceffary repetitions. After which we fhall exhibit a 
fcientific arrangement of the mineral kingdom, ac- 
cording to the moil approved fyilein. 


P^RT.I. EXPilPaMENTAL MINERALOGY; with a Description of the 

Necessary Apparatus (a). 


Sect. I. Of Experiments upon Earths and Stones, 

When any of thefe fubllances are to be tried, we mull 
not begin immediately with the blow-pipe ; but fome. 
preliminary experiments ought to go before, by which 
thofe in the fire may afterwards be dire6ted. For in- 
llance, a flone is not always homogeneous, or of the 
fame kind throughout, although it may appear to the 
eye to be fo. A magnifying glafs is therefore necef- 
fary to difeover the heterogeneous particles, if there 
be any ; and thefe ought to be feparated, and every 
part tried by itfelf, that the effeds of two different 
things, examined together, may not be attributed to 
one alone. This might happen with fome of the finer 
micse, which are now and then found mixed with fmall 
particles of quartz, fcarcely to be perceived by the eye. 
The trapp (in German fchwart%Jiein) is alio fometimes 
mixed with very fine particles of feltfpar (fpatum fetn- 
tillans J or of calcareous fpar, &c. After this expe- 
riment, the hardnefs of the flone in queflion mult be 
tried with Heel. The flint and garnets are com- 
monly known to ftrike fire with Heel ; but there 
are alfo other fiones, which, though very feldom, are 


found fo hard as llkewife to ftrike fire. There 
is a kind of trapp of that hardnefs,.- in which no par- 
ticles of feltfpar are to be feen. Coloured glalfes re- 
femble true gems ; but as they are very foil in pro- 
portion to thefe, they are eafily difeovered by means, 
of the file, rhe common quartz-cry ilals ate harder 
than coloured glalles, but fofter than the gems. The 
loadilone difeovers the prefence of iron, when it is 
not mixed In too fmall a quantity in the Hone, and 
often before the ftone is roafted. Some kinds of hsema- 
tites, and particularly the coerulefcens, greatly refemble 
fome other iron ores ; but this diltinguiflies itfelf from 
them by a red co.our when pounded, the others gi- 
ving a blackilli powder, and fo forth. 

The management of the Blo^jj~pipe has been deferibed 
under that article ; but a few particulars may be here 
recapitulated, or added. 

The candle ought to be fnuffed often, but fo that 
the top of the wick may retain fome fat in it, becaufe 
the flame is not hot enough when the wick is almoll 
burnt to allies ; but only the top mull be fnuffed off, 
becaufe a low wick gives too fmall a flame. The blue 
flame is the hotteft ; this ought, therefore, to be 

forced 


("a) From Engeftrom’s Treatife on the BloW’-Pipe^ and Magellan’s Defeription of Pocket^ Laboratories ^ &c. 
fubjoined to the EngUlh Tranflation of Cronfiedt^s Mineralogy ^ in z vols. Dilly, 





Part I. 

On 

JIarths and 
Stones 


frjrced oi!t who’ll ^ heat Is re^qiiired, and only the 

point oF the flame' mud be direiled iipon the fubjedt 
which is to be efiayed. M. Magellan recommends, as 
being moll cleanly and convenient, that the candle be 
made of wax, and the wick Ihould be thicker than or- 
dinary. Its upper end mud be bended towards the 
matter intended to be heated, and the dream of air 
mud l>e dire ded along the fiirface of the bended part, 
fo as not ahfolutJy to touch it. 

The piece of charcoal made life of in thefe expe- 
riments mud not be of a clifpofition to crack. If this 
fhoiild happen, it mud gradually be heated until it 
does not crack any more," before any affay is made up- 
on it. If this be not attended to, but the allay made 
inunediately with a drong flame, fmall pieces of it will 
fpilt off jn the face and eyes of the adayer, and often 
throw along with them the matter that was to he af- 
fayed. Charcoal which is too much burnt confiimes 
too quick during the experiment, leaving fmall holes 
in it, wherein the matter to be tried may be lod ; and 
charcoal that is burnt too little, catches flame from 
the candle, burning by itklf like a piece of wood, 
which like wife hinders the procels. 

Of thofe things that are to be adayed, only a fmall 
piece mud be broken off for that purpofe, not bigger 
than that the flame of the candle may he able to add 
upon it at once, if required; which is fometimes ne- 
cedary, as, when the matter requires to be made 
red hot throughout, the piece ought to be broken as 
thin as podible, at lead the edges ; the advantage of 
which is obvious, the dre‘ having then more influence 
upon the fiibjed, and the experiment being more 
quickly made. 

Some of the mineral bodies are very diidcult to be 
kept deady upon the charcoal during the experiment, 
before they are made red hot ; becanfe, as foon as the 
dame begins to add upon them, they fplit afuncler with 
violence, and are difperfed. Such often are thofe which 
are of a foft confidence or a particular figure, and 
which preferve the fame figure in however minute par- 
tides they are broken ; for initance, the calcareous fpar, 
the fparry gypfiim, fpan*y fluor, white fparry lead- 
ore, the potters ore, the teffellated mock- lead or 
blende. See. even all the common fluors which have no 
determinate figure. Thefe not being fo compadd as 
common hard dones, when the dame is immediately 
urged upon them, the heat forces itfelf through and 
into their clefts or pores, and caufes this violent ex- 
panfion and difperfion. Many of the clays are Hke- 
wife apt to crack in the fire, which' may be for the 
mod part aferibed to the humidity, of which they al- 
ways retain a portion. 

The only way of preventing this inconvenience is 
to heat the body as flowly as poffible. It is bed, fird 
of all, to heat that place of the charcoal where the 
piece is intended to be put on ; and afterwards lay it 
thereon : a little crackling will then enfue, but com- 
monly of no great confequencc. After that, the dame 
is to' be blown very flowly towards it, in the beginning 
not direddly upon, but fomewhat afeove it, and fo ap- 
proaching nearer and nearer with the dame until it 
become red hot. This will do for the mod part 5 
but there are neverthelefs fome, which, notwithdand- 
ing all thefe precautions, it is almoft impoflible to 
•keep on the charcoal. Thus the duors are generally 
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the mod difficult ; and as one of their principal cha- 
rarters is difcoveied by their efFcdls in the fire 
they ought necefiarily to be tried that way. To this 
purpofe, it is bed to make a little hole iu the charcoal 
to put the duor in, and then to put another piece of 
charcoal as a covering upon this, leaving only a fmall 
opening for the dame to enter. As this done will 
neverthelefs fplit and dy about, a larger piece thereof 
than is before -mentioned mud be taken, in order to 
have at lead fomething of it left. 

But if the experiment is to be made upon a done 
whofe efFedls one does not want to fee in the fire per 
but rather with duxes, then a piece of it ought to be 
forced down into melted borax, when always foine 
part of it will remain in the borax, notwithdanding 
the greated part may fometimes dy away by cracking. 

I. OJ jhbjiances to be tried in the Jire per fe. As the 
dones undergo great alterations when expofed to the 
lire by themfelves, whereby fornc of their chara^ierif- 
ticks, and often the mod principal, arc difeovered, 
they ouglit fird to be tried that way, obferving what 
has been faid before concerning the quantity of mat- 
ter, diredlion of the fire, 6cc. The foliowing are ge- 
nerally the refults of this experiment. 

Calcareous earth or Jione, when it is pure, does not 
melt by itfelf, but becomes white and friable, fo as to 
break freely between the fingers ; and, if fuffered to 
cool, and then mixed with water, it becomes hot, jult 
like common quick -lime. As in thefe experiments 
only very fmall pieces are ufed, this lad efie6l is belt 
difeovered by putting the proof on the outfide of the 
hand, with a drop of water to it, when indantly t, 
very quick heat is felt on the Ikiu. When the calca- 
reous fubdance is mixed with the vitriolic acid, as in 
gypfum, or with a clay, as iu marie, it commonly 
melts by itfelf, yet more or lefs difficultly in propor- 
tion to the differences of the mixtures. Gypfum pro- 
duces generally a white, and marie a grey, glafs or 
flag. When there is any iron in it, as a white iron 
ore, it becomes dark, and fometimes quite black, &c. 

1 he Jllicecv never melt alone, but become generally 
more brittle after being burnt. Such of them as are 
coloured became coloiirlefs, and the fooner when it 
does not arlfc from any contained metal ; for indance, 
the topazes, amethids, &c. fome of the precious dones, 
however, excepted : And fucii as are mixed with a 
quantity of iron grow dark in the fire, as fome of the 
jafpers, &c. 

Garnets melt always into a black flag, and fometimei 
fo eafliy that they may be brought into a round glo- 
bule upon the charcoal. 

The argillaceesy when pure, never melt, but become 
white and hard. The fame effe6ls follow when they 
are mixed with phlogidon Thus the foap-rock 
is eafily cut with the knife ; but being burnt it cuts 
glafs, and would drike fire with the Reel, if as large 
a piece as is neceffary for that purpofe could be tried 
in this way. The foap -rocks are fometimes found of 
a dark brown and nearly black colour, but neverthelefs 
become quite white in the fire like a piece of China 
ware. However, care mud be taken not to urge the 
flame from the top of the wick, there being for the 
mod part a footy fmoke, which commonly will darken 
all that it touches ; and, if this is not obferved, a mif- 
take in the experiment might eafily happen. But if 
Ha ic 









On It Is mixed with Iron, as It Is fometimes found, it does 
Earth!* .. pj^^t with its dark colour. The argillaceae 

when mixc 'with lime melt by, themfelves, as above- 
mentloRcd. When mixed v/ith iron, as in the boles, 
they grow dark or black ; and if the iron is not in too 
great a quantity, they melt alone into a dark ll.tg ; 
the fame happens when they are mixed with iron and 
a little of the vitriolic acid, as in the common clay, &c. 

^Alica and nfiijlos become fomewhat hard and brittle 
in the fire, and ue more or lefs refradoiy, though 
tiiey give fome marks of fufibility. 

'\\\^ fAiors difcover one of their chief charaderiftics 
by giving a light like phofphorus in the dark, when 
they are flowly heated . but lofc this property, as well 
as their colour, as foon as they are made red hoc. — 
They commonly melt in the hre into a white opaque 
flag, th -ugh ibine of them not very eaiily. 

Some forts of the zeouits melt eaiily, and foam in 
the fire, fometimes nearly as much as borax, and be- 
come a frothy flag, &c. 

A great many of thofe mineral bodies which are im- 
pregnated with irciv as the hohs^ and fome ol the 
white iron ores, &c. as well as fome of the other iron 
ores, viz. the hloodiloiie, are not attraded by the 
loadifone before they have been tiioroughly roailed, &c. 

2. Of fubjianccs heated ^ith fuxts. After the mine- 
tal bodies have been tried in the fire by themfelves, 
they ought to be heated with fluxes to difcover if 
they can be melted or not, and fome other phenomena 
attending this operation. For this purpofe, three dif- 
ferent kinds of falts are ufed as fluxes, viz. fal fodas, 
borax, and fal fu Able microfmicum ; (fee the article 
BhOiv-Plpt)* 

The fa! foda is, however, not much ufed in thefe 
fmall experiments, its effeds upon the charcoal render- 
ing it for the moll part unfit for it ; becaufe, foon 
as^the flame begins to ad upon it, it melt^ inltantly, 
and is almoil wholly abforbed by the charcoal. When 
tliis fait is employed to make any experiment, a very 
little quantity is wanted at once, viz. about the cubical 
contents of an eighth part of an inch, more or lefs. 
This is laid pon the charcoal, and the flame blown 
on it with the blow-pipe ; but as this fait commonly 
is in form of a powder, it is neceffary to go on vciy 
gently, that the force of the flame may not difperlc 
the minute particles of the fait. As foon as it begins 
to melt, it runs along on the harcoal, almoil like melt- 
ed tallow ; and when cold, it is a giafl'y matter of an 
opaque dull colour fpread on the coal. i he moment 
it is melted, the matter which is to be tried ought to 
be put ipto it, becaufe otherwife the greatcil part of 
the fait wdll be foaked into the charcoal, and too little 
of it left for the intended purpofe. i he flame ought 
then to be direded on the matter itfelf ; and ii the fait 
fp reads too much about, leaving the proof almoil alone, 
it may be brought to it again by blowing the flame on 
its extremities, and directing it towards the lubjed ol 
the experiment. In the aflays made with this fait, it is 
true, we may find whether the mineral bodies which arc 
melted with it have been difiolved by it or not ; but 
we cannot tell with any certitude whether this is done 
hallily and with force, or gently and flow ; nor whcr 
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ther a lefs or a greater part of the matter has been 
diliblved: neither can it be well dillinguilhed if the mat- 
ter has imparted any weak tin are to the flag ; be- 
caufe this lalt always bubbles upon the charcoal during 
the experiment, nor is it clear when cool ; fij that 
fcarcely any colour, except it he a vey deep one, can 
be difeovered, although it may fometimes be coloured 
by the matter that has been tried. 

'1 he following earths are entirely foluhle in this flux 
with eftervefcence ; Agate ; chalcedony ; carnelian ; 
Turkey iione j*, (co\ Turcica) \ fluor mineralise ; 
onyx ; opal \ quartz ; common flint ; ponderous fpar. 
The following are drvfihle in it with or without elfer- 
vefcence, but not entirely foluble : Amianthus ; af- 
belhis ; biifaltes; chryfolite J: ; granatc J ; hornblende ; 
jafper ; marlllone ; mica ; the mineral ol alum tron> 
i olfa ; pctrolilex ; ahiminous flate and roof flate from 
Hellingia ; emeralds ; ileatites ; common flint : fchoerl ; 
talc ; trapp ; tripoli ; tourmalin. And the following 
are neither fufible nor divilible in it ; Diamond ; hy- 
acinch ; ruby ; fapphire ; topaz. 

I he other two laits, viz. hurax and the fal mlcrocof- 
miemny are very well adapted to thefe experiments, be- 
caufe they may by the flame be brought to a clear un- 
coloured and tranlparcnt glafs ; and as they have no 
attradlion to the charcoal, they keep themfclves always 
upon it in a round globular form. The fal fuflble mi- 
crofmicum^ is very fcarce, and perhaps not to be met§ 
with in the (hops ; it is made of urine. 

The follovving earths are foluble in borax, with more^^*^* 
or lels ejf'crvefcence : Fluor mineralis f ; marie ; micaf ; 
the mineral of alum from i’olfa ; aluminous flate, and 
roof-flate rrom Flelfingiaf ; ponderous fpar ; fchoerl ; 
talc t ; tourmalin. And the following without effer- 
vcfcence ; Agate ; diamond ; amianthus ; afbeftus ; ba- 
laltes; chalcedony ; cornelian; chryfolite; cos turcica; 
granate ; hyacinth * ; jaiper ; lapis ponderofus ; onyx 5 . 
opal ; petro-iiiex ; quartz * ; ruby ; fapphire ; com- 
mon flint* ; ileatite ; trapp; trippel, or tripoli 5 
topaz ; zeolite ; hydrophanes. 

In the microcofmic fait, the followingare foluble with 
more or lefs efFcrvefcence ; Bafaltes f ; turkey Hone J 
fluor mineralis f ' ; marie ; mica ; the mineral of alum 
from Tolfa ; Ichiilus aluminaris, fchillus tegulari* 
from Fielhngiaf ; fchoerl; fpathiim ponderofum ; 
tourmalin f ; lapis ponderofus. And the following, 
without viiible elfervefcence : Agate ; diamond ; ami- 
anthus ; afbellus ; chalcedony ; carnelian ; chryfolite ; 
graiiate ; hyacinth ; jafper; onyx |1 ; opal ; petrofi- 
lex ; quartz H ; ruby ; fapphire ; common flint 1| ; . ^ 
emerald ; talc ; topaz ; trapp ; trippel ; zeolite ; horn- 
blend; hydrophanes; lithomarga; Ileatites. 

Calcareous earth, ponderous fpar, gypfum, and 
other additaments, often aflill the folutiou, as well in. 
the microcofmic fait as in borax. To which it is ne- 
celfary to add, that in order to obferve the effervef- 
cence properly, the matter added to the flux fhould. 
be in the form of a fmall particle rather than in fine 
powder ; becaufe in this lall there is always air between 
the particles, which being afterwards driven off by 
the heat afford ttie appearance of a kind of effer- 
vefcence (a). 

1 he 


(a) In the above lifts, the articles marked f effervefee very little ; thofe marked J not at all ; thofe mark- 
ed * lequire a larger quantity of the flux and a longer continuance of heat than the reft ; thofe marked fl ai:c 
more dilBcultly diffolved than the otbera. 
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The quantity of thofe two falts required for an ex- 
periment isalmoft the fame as the Jal foda ; but as the 
former are cry liallifed, and corifeqaently include a 
great deal of water, particularly the borax, their bulk 
is confiderably reduced when melted, and therefore a 
little more of them may be taken than the before-men- 
tioned quantity. 

Both thofe falts, efpecially the borax, when ex- 
pofed to the flame ot the blow-pipe, bubble very 
much and foam before they melt to a clear glafs, 
which for the mod part depends on the water they 
contain. And as this would hinder the affayer from 
making due obfervatlons on the phenomena of the ex- 
periment, the fait which is to be ufed mu:t firll be 
brought to a clear glafs before it can ferve as a flux ; 
k mud therefore be kept in the fire untiljt become 
fo tranfparent that the cracks in the charcoal may be 
feen through it. This done, whatfoever is to be tried 
is put to it, and the fire continued. 

Here it is to be obferved, tliat for the affays made 
with any of thefe two fluxes on mineral bodies, no 
larger pieces mud be taken than that altogetlier they 
may keep a globular form upon the charcoal; becaufe 
it may then be better didinguifhed in what manner 
the flux acds upon the matter during the experiment. 
If thib be not obferved, the flux, communicating itfelf 
with every point of the furface of the mineral body, 
ipreads all over it, and keeps the form of this lad, 
which commonly Is flat, and by that means hinders the 
operator obferving all the phe;iomena which may hap- 
pen. Befides, the flux being in too fmall a quantity 
in proportion to the body to be tided, will be too weak 
to adf with all its force upon it. The bed proportion 
therefore is about a third part of the mineral body to 
the flux ; and as the quantity of the flux above men- 
tioned makes a globe of a due fize in regard to the 
greated heat that is pofTible to procure in thefe expe- 
riments, fo the fize of the mineral body mud be a 
third part lefs here than when it is to be tried in the 
fire by itfelf. 

The fal focJcey as has been already obferved, is not of 
much life in thefe experiments ; nor has it any parti- 
cular qualities in preference to the two lad mentioned 
falts, except that it diffolves the zeolites eafier than 
they do. 

The microcofmic fait fhows almod the fame effects in 
the fire as the borax, only differing from it in a very few 
circumdances of which one of the principal is, that, 
when melted with manganefe, it becomes of a crim- 
fon hue indead of a jacinth colour, which borax takes. 
This fait is, however, for its fcarcity dill very little in 
ufe, borax alonebeingthat which is commonly employed. 
Whenever a mineral body is melted with any of thefe 
two lad mentioned falts, in the manner already deferi- 
bed, it is ealily feen, Whether it quickly diffolves ; in 
which cafe an effervefcence arifes, that lads till the 
whole be diffolved ; Whether the folution be fiowly 
performed ; in which cafe few and fmall bubbles only 
rife from the matter: or, Whether it can be diffolved 
at all ; becaufe, if not, it is obferved only to turn round 
in the flux, without the lead bubble, and the edges 
look as fharp as they were before. 

In order farther to illudrate what has been faid about 
thefe experiments, we fhall give a few examples of the 
effeds of borax upon the mineral bodies. — The calca- 
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reom fubdances, and all thofe dones which contain any On 
thing of lime in their compolition, diflolve readily and 
with effervefcence in the borax, i'he effervefcence is ‘ 
the more violent the greater the portion of lime concaiii- 
ed in the done. Bhis caufe, however, is not the only 
one in the gypfum, becaufe both the condituents of 
this do readily mix with the borax, and therefore a 
greater effervefcence arifes in melcing gypfum with the 
borax than lime alone. — ihe Jiltce^c <lo not diffolve ; 
fome few excepted which contain a quantity of iron, 
ihe argiiiact'^y when pure, are not acted upon by the 
Dorax : but wnen they are mixed with iome heteroge- 
neous bodies, they are diffolved, though very flowiy 
inch are, tor indance, the done-marrow, the common 
clay, (See. • 

The granateSi %edliteSi and trappy diffolve but flowiy. 

The fiuursy ajlijiuidy and mkacea^ diflolve for the moii 
part very eaiiiy ; and fo forth. — Some or thefe bodies 
melt to a coiouiiefs tranfparent glafs with the borax ; 
foi indance, the calcareous fubitances when pure, tlie 
fiuoib, lume of the zeolites, &c. Others tinge the bo- 
rax With a green traniparent colour, ‘uiz. the granates, 
trapp, Iome of the argiliaceas, and lome of the micaceaf? 
and albedinas. This green has its origin partly from 
a linail portion of iron which the granates particularly 
contain, and partly from phlogidon. 

Borax can only diffolve a certain quantity of the 
mineral body proportional to its own. Ot the calca- 
reous kind it diffolves a vad quantity ; but turns at 
lad, when too much has been added, from a clear 
tranfparent to a white opaque flag. When the quan- 
tity of the calcareous matter exceeds but little in pro- 
portion, the glafs looks very clear as long as ic remains 
hot : but as foon as it begins to cool, a white half 
opaque cloud is feen to arile from the bottom, which 
fpreads over the third, halt, or more of the glafs globe, 
in proportion to the quantity of calcareous u.atter ; 
but the glafs or flag is neverthelefs Ihiniiig, and of a 
glaffy texture when broken. If more of this matter be 
added, the cloud rifes quicker and is more opaque, 
and fo by degrees till the flag becomes quite milk 
white. It IS then no more of a fhining, but rather 
dry appearance, on the furface ; is very brittle, and 
of a grained texture when broken. 

Sect. IL Of Experiments upon Metals and Ores. 

What has been hitherto faid relates only to the 
Jlones and earths: We fhall now proceed todeferibe the 
manner of examining metals and ores. An exadd know- 
ledge and nicety of procedure are fo much the more ■ 
neceffary here, as the metals are often fo difguifed in 
their ores, as to be very diflicultly known by their ex- 
ternal appearance, and liable fometimes to be miltaken 
one for the other : Some of the cobalt ores, for in- 
fiance, refemble much the pyrites arfenkalis ; there are 
alfo fome iron and lead ores, which are nearly like one 
another, &c. 

As the ores generally confift of metals mineraiifed 
with fulphur or arfenic, or fometimes both together, 
they ought firtt to be expofed to the fire by them- 
felves, in order not only to determine with which of 
thefe they are mineraiifed, but alfo to fet them free 
from thofe volatile mineraliling bodies ; i his ferves - 
inflead of calcination, by which they are prepared for 
further affays, 
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Hero it iTiUil bo repented, that whenever any jne* 
^tal or fiifible ore h to be tried, a litllc coneaviiy nnoil 
be made in that place of the charcoal vvhere tlie mat- 
ter is to be put ; becaufc, as foon as it is incited, it 
forms itiVlf into a globular figure, and might then roll 
from the charcoal, if its furtace was plain ; but when 
borax is put to it, this inconvenience is not io much 
to be feared.' 

Whenever an ore is to he tried, a fmall bit being 
broke off for the purpofe, it is laid upon the cliarcoal, 
and tl.e dime blown on it flowly. ddien the fulphur 
or arfenic begins to part from it in form of fmoke ; 
t.hefe arc cafily dillingiiilhed from one anodier by their 
.fmell ; that of fulphur being fuiHciently known, and 
tlie arfenic fmelling like garlick. 'The flame ougiit 
to be blown very gently as long as any fmoke is leea 
to part from the ore ; but after that, tlie heat mull 
be augmented by degrees, in order to make the cal- 
cination as perfecl as pofiible. If the heat be applied 
very flrongly from the beginning upon an ore that 
contains much fulphur or arh;nic, the ore will preieiit- 
•ly melt, and yet lofe very little of its niirieraiihng 
bodies, by that means rendering the calcination very 
imperfedf. It is, how’ever, impoirible to calcine the 
ores in this manner to the utmoll; perfedfion, which is 
eafily fee n in the following iiillance, in melting 
down a c-alcincd potter’s ore wit 1 i borax, it v^dl be 
found to bubble upon the coal, which depends on the 
fulphur which is ftill left, the vitriolic acid of this 
uniting with the borax, and caufing this motion. How- 
ever, lead in its metallic form, melted in this manner, 
bubbles upon the charcoal, if any fulphur remains in 
it. But as the lead, as well as fome of the other metals, 
may raife bubbles upon the charcoal, although they 
are quite free from the fulphur, only by the flames 
being forced too violently on it, thefe phenomena 
ought not to be confounded with each other. 

The ores being thus calcined, the metals contained 
in them may be difeovered, either by being melted 
alone or with fluxes ; when they fhow themfelvcs ei- 
ther in their pure metallic ftate, or by tinging the flag 
with a colour peculiar to each of them. In thefe expe- 
jiments it is not to be expected that the quantity of 
metal contained in the ore fliould ,be exadbly deter- 
mined ; this mufl: be done in larger laboratories. This 
cannot, however, be looked upon as any defedi, lince 
it is fufficient for a mineraloglil only to find out what 
fort of metal is contained in the ore. Th^ere is an- 
other circumffance, wdiich is a more real defecl in the 
miniature laboratories, which is, that fome ores are not 
at all capable of being tried by fo fmall an apparatus ; 
for inftance, the gold ore called pyrites aureus, which 
conflfls ofgold, iron, and fulphur. The greatefl: quan- 
tity of gold which this ore contains is about one 
ounce, or one ounce and an half, out of roo pounds 
of the ore, the reft being iron and fulphur ; and as 
only a very fmall bit is allowed for thefe experiments, 
the gold contained therein can hardly be difeerned by 
the eye, even if it could be extradled ; but it goes 
along with the iron in the flag, this laft metal being 
in ft) large a quantity in proportion to the other, and 
both of them having an attraftion for each other. 

The blendes and black-jacks, w'hich are mineral 
zinc ores, containing zinc, fulphur, and iron, cannot 
be tried this way, becaufe they cannot be perfedly 
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ca]cii:ed, and btlides the zinc fliea oft* when the iron On 
fLoriljtfc. Neither can thole blendes, which contain 
liivLr or gold mir.eralircd v\ith them, be tried in this 
manner, which is particularly owing to the impevfe»lt 
calcination. Nor are the quicklilvcr ores lit fur thefe 
experiments ; the volatility cf that feiiiimetal ma- 
king it impoirible to bring it out of the poorer fort 
oi ores ; and the rich ores, which Uveat out tlie quick- 
liiver when kept clofe in the hand, not wanting any 
ot thefe allay o, &c. Thole ores ought to be allayed 


in larger quaniities, and even with Inch other methods 


as cannot be applied upon a piece of charcoal. 

Some of the rich liiver ores are eafily tried : for in- 
ftance, miiiera argeiUi vUt'ea, commonly called JiK^er^ 
glaj's, which conlifts only of liiver and iulpliur. When 
this ore is expofed to the flame, it melts inftantly, and 
the fiuphur goes away in fume, leaving the lilvtr pure 
upon the charcoal in a globular form. If this liiver 
fliouid happen to be of a dirty appearance, which often 
is the cafe, then it mult be melted anew' witii a very 
little borax ; and after it has been kept in fnlion for a 
minute or two, fo as to be perfectly melted and red- 
hot, tlie proof is fulfered to cool ; it may then be 
taken oft the coal \ and being laid upon tlie Iteei- 
piatef, the liiver is feparated from the flag by one or t See the 
two Itrokes of the hammer -f. Here the ufe of the article 


brafs ringf is manifelt; for this ought flrft to be placed 
upon the plate, to hinder the proof from flying orf by 


the violence of the Itroke, which otheiwile would 
happen. The liiver is then found inclofed in the flag 


ot a globular form, and quite Ihining, as if it was po- 
lish, When a large quantity of liiver is contained 


lilhed. 

in a lead ore, ‘uk. In a potter’s ore, it can likewife be 
difeovered through the ufe of the blow -pipe, of wdiich 
more will be mentioned hereafter. 

Tin may be melted out of the pure tin ores in itis 
metallic ftate. Some of thefe ores melt very eailly, 
and yield their metal in quaniity, if only expofed to 
the lire by themlelves : but others are more refradory ; 
and as thefe melt very llowiy, the tin, which 'fweats 
out in form of very fmall globules, is inftantly burnt 
to alhes before thefe globules have time to unite in 
order to compofe a larger globe, wnich, might be feen 
by the eye, and not fo foon deltroyed by the fire ; it is 
therefore neceflary to add a little borax to thefe from 
the beginning, and then to blow the flame violently at 
the proof. The borax does here preferve the metal 
from being too foon calcined, and even contributes to 
the readier colleCfing ol the fmall metallic particles, 
which foon are feen to form themfelves into a globule 
of metallic tin at the bottom of the whole mafs, near- 
eft to the charcoal. As foon as fo much of the me- 
tallic tin is produced as is fufficient to convince the 
operator of its prefence, the fire ought to be difcoii- 
t 111 lied, though the whole of the ore be not yet melt- 
ed ; becaufe the whole of this kind of ore can be fel- 
dom or never reduced into metal by means of thefe 
experiments, a great proportion being always calcined: 
and if the fire is continued too long, perhaps even the 
metal already reduced may likewife be burnt to alhes; 
for the tin is very foon deprived of its metallic ftate by 
the fire. 

Moft part of the lead ores may be reduced to a 
metallic ftate upon the charcoal. The miners plumhi 
call formes, which are pure, are eafily melted into lead; 
7 but 
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but fuch of them as arc mixed with an ochra ferriy or 
kind of earth, as'clay, lime, &c. yield very little 

1 ^ * of lead, and even nothing at all, if the heterogenea are 

combined in any large quantity ; this happens even 
with the mincra pluThui calc'iformis arfenico mixta, Thefe 
therefore arc not to be tried but in larger laboratories. 
However, every, mineral body fufpefted to contain 
any metallic fubRance may be tried by theHow-pipe, 
fo as to give fufficient proofs whether it contain any 
or not, by its effedls being diuerent from thofe of the 
ftones or earths, &e. 

The minera plumbi mineralifata leave the lead in a 
metallic form, if not too large a quantity of iron is 
mixed with it. For example, whe-fc, a teffellated or 
Reel-grained lead ore is expofed to the flame, its ful- 
phur, and even the arfeni.c if there be any, begins to 
fume, and the ore itfelf immediately to melt into a 
globular form ; the rdl of the fulphur continues then 
to fly off, if the flame be blown (lowly upon the mafs ; 
but, on the contrary, very little of the fulphur will go 
off, if the flame be forced violently on it : in this cale, 
it rather happens that the lead itfe.’f crackles and difli- 
pates, throwing about very minute metallic partie’es. 
I'he fulphur being driven out as much as polhhle, 
which is known by finding no fulphureous vapour in 
fmelling at the proof, the whole is fuflered to cool, 
and then a globule of metallic lead will be left upon 
the coal. If any iron is contained in the lead-ore, 
the lead, which is melted out of it, is not of a'metal- 
lic Alining, but rather of a black and uneven, furface : 
a little borax mu ft in this cafe be melted with it, and 
as foon as no bubble is feen to rife any longer from 
the. metal into the borax, the fire muft be difeontinued: 
when the mafs is grown cold, the iron will be found 
fconfied with the borax, and the lead left pure and of 
a (hilling colour. 

Borax does not fcorify the lead in thefe fmndl expe- 
rinjents when it is pure : if the flame is forced with a 
violence on it, a bubbling will enfue, refembling that 
which is obferved when borax diffolves a body melted 
with it ; but when the fire ceafes, the (lag will be 
perfectly clear and tranfparent, and a quantity of very 
minute particles of lead will be feen fpread about the 
borax, which have been torn off from the mafs during 
the bubbling. 

If fuch a lead ore is rich in filver, this laft metal 
may likewuTe be difeovered by this experiment; becaufe 
as the lead is volatile, it may be forced off, and the 
filver remain. To effe6f this, the lead, which is melt- 
ed out offthe ore, muft be kept in coriftant fufion wnthr 
a flow heat, that it may be confumed. This end wull 
be fooner obtained, and the lead part quicker^ if du- 
ring the fufion the wind through the blow-pipe be 
diredled immediately, though not forcibly, upon the 
melted mafs itfelf, until it begin to cool; at which 
time the Are muft be directed on it again. The lead, 
which is already in a volatflifing flate, wdll by this ar- 
tifice be driven out in form of a fubtil frnoke ; and by 
thus continuing by turns to melt the mafs, and then 
to blow oft' the lead, as has been faid, until no frnoke 
is any longer perceived, the filver will at laft be ob- 
tained pure. The fame obfervation holds good here 
alfo, which was made about the gold, that, as none 
but very little bits of ores can be employed in thefe 
experiments, it will be difficult ta extract the filver 



out of a poor ore ; for fome part of it wlRI fly off with 
the lead, and what might be left is too fmall to be dif- 
cerned by the eye. The iilver, which by this means 
is obtained, is eafily diftinguifhed from lead by the 
following external marks, nu'Z, that it muft be red-liot 
before it can be melted ; it cools fooner than lead : 
it has a filver colour; that, is to fay, brighter and 
whiter than lead: and is hard.er under the hammer. 

The minera cupri calcifonnes (at leaft lorne of them), 
when not mixed w'ith too much (lone or earth, are 
eaiily reduced to copper with any fiu>i ; if the copper 
is found not to have its natural bright colour, it muft 
be melted wdth a little borax, which puiifles it. Some 
of thefe ores do not all diicover their metal if not im- 
mediately melted with borax ; the heterogenea con- 
tained in them hindering the fulioii before theic are 
fcorifled by the flux. 

The grey copper ores, wfliich only conflft of copper 
and fiilphui,. are tried almoft in the lame- manner as 
above mentioned. Bein^ 
themfelves, they wdll be found inftantly to melt, and 
part of their fulphur to go off. The copper may af- 
terwards be obtained in two ways : the one, by keep- 
ing the proof in fulion for about a minute, and after- 
wards fuifering it to cool ; wdien it will be found to 
have a dark and uneven appearance externaliy, but 
which after being broken difeovers the metallic copper 
of a globular form in its centre, furrounded with a re- 
guluo, vv^hicli ftill contains fomC fulphur and a portion, 
of the metal: the other, by being .melted with borax, 
which laft way fome times makes the metal appear 
fooner. 

The minera cupri pyritaceay containing copper, ful- 
phur,. and iron, may be tried with the blow-pipe if 
they are not too poor. In thefe experiments the ore 
ought to be calcined, and after that the iron fcorilied. 
For this purpofe a bit of the ore mult be expofed to 
a flow flame, that as much of the fulphur as poflible 
may part from it before it is melted, becaufe the ore 
commonly melts very foon, and then the fulphur is 
more difficultly driven ofl'. After being melted, it 
mult be kept in fulion with a (trong fire for about a 
minute, that a great part of the iron may be calcined; 
and after that, fome borax muft be added, wffiich fco- 
rifies the iron, and turns with it to a black flag. If 
the ore is very rich, metallic copper will be had in the 
flag after the Icorification. if the ore be of a moderate 
richnefs, the copper will ftill retain a little fulphur, 
and fometimes iron : the product will therefore be 
brittle, and muft with great caution be feparated from 
the flag, chat it may not break into pieces ; and if 
this product is afterwards treated in the fame manner 
as before faid, in fpeaking of the grey copper-ores, 
the metal will foon be, produced. But if the ore is 
poor, the product after the (irft fcorification muft be 
brought into fufion, and afterwards melted with fome 
frefli borax, in order, to calcine and fcorify the remain- 
ing portion of iron ; after which it may be treaied as 
mentioned in the precedi.ig paragraph. The copper 
will in this laft cafe be found in a very fmall globule. 

The copper is not very eafily fcorifled with this ap- 
paratus, when it is melted together with borax, unlefs 
it has firft been expofed to the fire by itfelf for a while 
in order to be calcined. When only a little of this 
metal is diflblved, it inftantly tinges the flag of a red- 
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flllli fefown colour, and mollly opaque ; but as foon as 
this flag kept in fuflon for a little while, it becomes 
quite green and tranfparent : and thus the prefence of 
ihe copper may be difcovered by the colour, when it 
is concealed in heterogeneous bodies, fo as not to be 
difcovered by any other experiment. 

If metallic copper is melted with borax by a flow 
fire, and only for a very little time, the glafs or flag 
becomes of a fine tranfparent blue or violet colour, in- 
clining more or lefs to the green : but this colour is 
not properly owing to the copper, but it may rather 
be to its phlogifton ; becaufe the fame colour is to be 
had in the fame manner from iron ; and thefe gialfes, 
which are coloured with either of thofe two metals, 
foon lofe their colour if expofcd to a ilrong fire, in 
which they become quite clear and colourlefs. Be- 
fides, if this glafs, tinged blue with the copper, is again 
melted with more of this metal, it becomes of a good 
•green colour, which for a long time keep^ unchanged 
in the fire^ 

The iron oreS) when pure> can never be melted 
per fcy by the means of the blow pipe alone ; nor 
do they yield their metal w'hen melted with fluxes; 
becaufe they require too ilrong a heat to be brought 
into fuflon ; and as both the ore and the metal itfelf 
very foon lofe their phlogiilon in the fire, and cannot 
be fupplied with a fuflicient quantity from the char- 
coal, fo likewife they are very loon calcined in the fire. 
This eafy calcination is alfo the reafon why the fluxes, 
for inilance borax, readily fcorify this ore, and even 
the metal itfelf. The iron lofes its phlogiilon in the 
fire fooner than the copper, and is therefore more eaiiiy 
ice rifled. 

The iron is, however, difcovered without much dif- 
ficulty, although it were mixed but in a very fmall 
quantity v/ith heterogeneous bodies. The ore, or 
thofe bodies which contain any large quantity of the 
metal, are all attra£led by the loadilone, fome without 
any previous calcination, and others without having 
being roailed. When a clay is mixed with a little 
iron, it commonly melts by itfelf in the fire ; but if 
this metal is contained in a limellojie, it does not pro- 
•mote the fuflon, but gives the Hone a dark and fome- 
times a deep black colour, which always is the charac- 
ter or iron* A min era Jerri calc if or mis pur a cryjiaUifata>, 
is commonly of a red colour : This being expofed to 
the flame, becomes quite black ; and is then readily 
attracted by the loadilone, which it was not before. 
Befldes thefe figns, the iron difeovers itfelf, by tinging 
the flag of a green tranfparent colour, inclining to 
brown, when only a little of the metal is fcorified; but 
as foon as any larger quantity thereof is diffolved in 
the flag, this becomes firll a blackifli brown, and after- 
wards quite black and opaque. 

Bifmuth is known by its communicating a yellcw- 
ifli brown colour to borax ; and arfenic by its volatili- 
ty and garlick fmell. Antimony, both in form of re- 
gulus and ore, is wholly vclatlle in the fire when it is 
t;ot mixed with any other metal except arfenic ; and is 
known by its p'if'ticular fmell, eaficr to be diftinguifli- 
-ed when once known than deferibed. When the ore 
of antimony is melted upon the charcoal, it bubbles 
conilantly during its volatilifing. 

Zinc ores are not ealily tried upon the coal ; but 
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the reguluR of zinc expofed to the fire Upon the chaf- On 
coal burns with a beautiful blue flame, and forms it- 
felf almofl inftantly into white flower^, which are the 
common flowers of zinc. ^ 

Cobalt is particularly remarkable for giving to the 
glafs a blue colour, which is the zafFre or fmalt. To 
produce this, a piece of cobalt ore mull be calcined 
in the fire, and atterwards rnelccd with borax. As 
foon as the glals, during the fulion, from being clear^ 
feems to grow opaque, it a figii that it is already 
tinged a little ; the fire is then to be diicontinued, and 
the operator mull take hold, with the nippers, of a little 
of the glafs, whilll yet hot, and di*aw it out llovvly 
in the beginning, but afterwards very quick, before 
it cools, wher :by a thread of the coloured giais is 
procured, more or lefs thick, wherein the colour may 
eafier befeen than in a globular lorm. This thread melts 
eafily, if only put in the flame of the candle without 
the help of the blow pipe.-- If this glafs be melted 
again with more of the cobalt, and kept in fuflon 
for a while, the colour becomes very deep ; and thus 
the colour may be altered at pleafure. 

When the cobalt ore is pure, or at lead contains 
but little Iron, a cobalt regulus is almoll inllantly 
produced in the borax during the fuflon ; but when 
it is mixed with a quantity of iron, this lall metal 
ought flrll to be feparated, which is eaflly performed 
flnee it fcorifics fooner than the cobalt ; therefore, as 
long as the flag retains any brown or black colour, it 
mu it be feparated, and melted again \yith frefli boraxj 
until it fliows the blue colour. 

Nickel is very feldom to be had; and as its ores are 
feldom free from mixtures of other metals, it is very 
difliciiltly tried with the blow -pipe. However, when 
this femimetai is mixed with iron and cobalt, it is 
eaflly freed from thefe heterogeneous metals, and re- 
duced to a pure nickel regulus by means of feonflea- 
lion with borax, becaufe both the iron and cobalt 
fooner icority than the nickel. The regulus of nickel 
itielf is of a gieen colour when calcined : it requires 
a pretty Ilrong fire oelorc it melts, and tinges the 
borax with a iiyacinth colour Manganefe gives the 
fame colour to borax; but us other qualities are quite 
different, lb as not be coniounded with the nickel. 

By means of the foregoing explanations, and thofe 
given under the article Ijloiv - t pc^ any gentleman, 
who is a lover of this Icicnce, w ill be ab.e, in uii eafy 
manner, to amule himielf in difcovering the properties 
of thofe works of nature, with which the mineral 
kingdom furnilhes us ; or more ulefully to employ 
himfelf by flnding out w'i\at forts of Hones, earths, 
ores, &c. there are on his eilate, and to whac econo- 
mical purpofes they may be employed. The lcienti«i 
fic mineralilt may, by examining into the properties 
and effects of the mineral bodies, difeover the natural 
relation thefe bodies Hand in to each other, aiia there- 
by furnilh himfelf with materials for ellablilhing a mi- 
neral fy Hem, founded on fuch principles as Nature hcrfelf 
has laid down in them ; and this in his own Hudy, with- 
out being forced to have recourfe to great laboratories, 
crucibles, furnaces. &c. which is attended with much 
trouble, and is the reafon why fo few can have an op- 
portunity of gratifying their defire of knowledge in 
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Portable this part of natural hiftory. Farther improvements 
Apparaius. Qf this apparatus may ftill be made by thofe who 
choofe to bedow their attention upon it. 

A great number of fluxes might, perhaps, be 
found out, whofe effefts might be different from 
thofe already in ufe, whereby more diftindf cha- 
racters of thofe mineral bodies might be difcover- 
ed, which now either fhow ambiguous ones, or which 
it is almoft impoflible to try exadly with the blow- 
pipe. Inflead of the fal fodcSy fome other fait might 
be difcovered better adapted to thefe experiments. 
But it is very neceffary not to make ufe of any other 
fluxes on the charcoal than fuch as have no attrac- 
tion to it : if they, at the fame time, be clear and 
tvanfparent, when melted, as the borax and the fal 
jufjbile mlcrocofmtcum, it is ftill better : however, the 
tranfparency and opacity are of no great confequence, 
if a fubftance be eflayed only in order to difcover its 
fufibility, without any attention to its colour ; in 
which cafe, fome metallic flag, perhaps, might be ufe- 
ful. 

When fuch ores are to be reduced whofe metals 
are very eafily calcined, as tin, zinc, &c. it might 
perhaps be of fervice to add fome phlogiftic body, 
fuch as hard refln, fiiice the charcoal cannot afford 
enough of it in the open fire of thefe effays. The 
manner of melting the volatile metals out of their 
ores per defcenfum might alfo, perhaps, be imitated : 
for inftance, a hole might be made in the charcoal, 
v/ide above and very narrow at the bottom ; a little 
piece of the ore being then laid at the upper end 
of the hole, and covered with fome very fmall pieces 
of the charcoal, the flame muft be diredled on the 
top ; the metal might, perhaps, by this method, run 
into the hole below, concealed from the violence of 
the fire, particularly if the ore is very fufible, &c. 

The ufe of the apparatus above referred to, and 
which m^y be called a pocket laboratory (as the whole 
admits of being eafily packed into a fmall cafe), is 
chiefly calculated for a travelling mineralift. But a 
perfon who always refides at one and the fame place, 
may by fome alteration make it more commodious 
to himfelf, a*nd avoid the trouble of blowing with the 
mouth. For this purpofe he may have the blow-pipe 
go through a hole in a table, and fixed 'underneath 
to a fmall pair of bellows with double bottoms, fuch 
as fome of the glafs-blowers ufe, and then nothing 
more is required than to move the bellows with the 
feet during the experiment ; but in this cafe a lamp 
may be ufed inftead of a candle. This method would 
Plate be attended with a ftill greater advantage, if there 

CCCXIII. were many fuch parts as r, fig. 13. the openings of 
which were of different dimenfions ; thofe parts might 
by means of a ferew be faftened to the main body of 
the blow-pipe, and taken away at pleafure. The ad- 
vantage of having thefe nozzles of different capacities 
at their ends, would be that of exciting a ftronger 
or weaker heat as occafion might require. It would 
only be neceffary to obferve, that in proportion as the 
opening or nozzle of the pipe is enlarged, the quan- 
tity of the flame muft be augmented by a thicker 
wick in the lamp, and the force of blowing encreafed 
by means of weights laid on the bellows'; a much in- 
tenfer heat would thus be produced by a pipe of a 
confiderable opening at the end, by which the expe- 
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riments muft undoubtedly be carried farther than the Portable 
common blow-pipe. Appyatiiig. 

A traveller, who has feldom an opportunity of 
carrying many things along with him, may very well 
be contented with this laboratory and its apparatus, 
which are fuflicient for moft part of fuch experiments 
as can be made oU a journey. There are, however, 
other things very ufeful to have at hand on a journey, 
which ought to make a feparate part of a portable la- 
boratory, if the manner of travelling does not oppofe 
it : this confifts of a little box including the dift’erent 
acids, and one or two matraffes, in order to try the 
mineral bodies in liquid menftrua if required. 

Thefe acids are, the acid of nitre, of vitriol, and 
of common fait. Moft of the ftones and earths are 
attacked, at leaft in fome degree, by the acids ; but 
the calcareous are the eafieft of all to be diffolved by 
them, which is accounted for by their calcareous pro- 
perties. The acid of nitre is that which is moft ufed 
in thefe experiments ; it diffolves the limeftone, when 
pure, perfeftly, with a violent eft'ervefcence, and the 
folution becomes clear : when the limeftone enters in- 
to fome other body, it is neverthelefs difcovered by 
this acid, through a greater or lefs effervefcence in 
proportion to the quantity of the calcareous particles, 
unlefs there are fo few as to be almoft concealed from 
the acid by the heterogeneous ones. In this manner 
a calcareous body, which fometimes nearly refembles 
a filiccous or argillaceous one, may be known from 
thefe latter, without the help of the blow-pipe, only 
by pouring one or two drops of this acid upon the 
fubjeeft ; which is very convenient when there is no 
opportunity nor time of ufing this inftrument. 

The gypfa, which confift of lime and the vitriolic 
acid, are not in the leaft attacked by the acid of 
nitre, if they contain a fuflicient quantity of their owm 
acid ; becaufe the vitriolic acid has a ftronger attrac- 
tion to the lime than the acid of nitre : but if the 
calcareous fubftance is not perfedlly faturated with 
the acid of vitriol, then an effervefcence arifes with 
the acid of nitre, more or lefs in proportion to the 
want of the vitriolic acid. Thefe circumftances are 
often very effential in diftinguifhing the calcarea and 
gypfa from one another. 

The acid of nitre is likewife neceffary In trying the 
zeolites, of which fome fpecies have the fingular ef- 
fe6l to diffolve with effervefcence in the above mention- 
ed acid ; and within a quarter of an hour, or even 
fometimes not until feveral hours after, to change the 
whole folution into a clear jelly, of fo firm a con- 
fiftence, that the glafs wherein it is contained may 
be reverfed without its falling out. 

If any mineral body -is tried in this menftruum, and 
only a fmall quantity is fufpedled to be diflblved, 
though it was impoflible to diftinguifh it with the eye 
during the folution, it can be eafily difcovered by 
adding to it ad faturitatem a clear folution of the al- 
kali, when the diffolved part will be precipitated, and 
fall to the bottom. For this purpofe the/i// focla may 
be very ufeful. 

The acid of nitre will fuffice for making experiments 
upon ftones and earths ; but if the experiments arc 
to be extended to the metals, the other two acids are 
alfo neceffary. 

Another inftrument is likewife neceffary to a 
I complete 
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Portable complete Pocket- Laboratory, viz. a wafhing-trough 
2 1.), in which the mineral Jodies, and particii- 
'■jrr fcparatcd from each other, and 

from the adherent rock, by means of water. This 
trough is very common in laboratories, and is iifed of 
different fizes ; but here only one is required of a 
moderate fize, fuch as 12 inches and a half long, three 
inches broad at the one end and one inch and a half 
at the other end, (loping down from the . Tides and 
the broad end to the bottom, wh'ere it is three quar- 
ters of an inch deep. It may, however, be made of 
much fmaller dlmenfions. It is commonly made of 
wood, which ought to be chofen fmooth, hard, and 
compadf, wherein are no pores in. which the mhnute 
grains of the pounded matter may conceal themfelves. 
It is to be obferved, that if any fuch matter is to be 
waflied as is. fufpeded to contain fome native metal, 
fuch as filver or gold, a trough fhould be procured 
for this purpofe of a very fliallow (lope ; becaufe the 
minute particles of the native metal have then more 
power to affemhle together at the broad end, and fe- 
parate from the ether matter. 

The management of this trough, or the manner of 
wadiing, confifts in this : That when the matter is 
mixed with about three or four times its quantity of 
water in the trough, this is kept very loofe between 
two fingers of the left hand, and fome light llrokes 
given on its broad end with the right, that it may 
move backwards and forwards ; by which means the 
heaviefl particles affemhle at the broad and lower end, 
from which the lighter ones are to be feparated by 
inclining the trough and pouring a little water on 
them. By repeating this procefs, all fuch particles 
as are of the fame gravity may be colledled together, 
and feparated fiom thofe of different gravity, provided 
they were before equally pounded ; though fuch as 
are of a clayey nature, are often very difficult to fe- 
parate from the rbft, which, however, is of no great 
confequence to a flcilful and experienced wafher. The 
wafhing procefs is very neceffary, as there are often 
rich ores, and even native metals, found concealed 
in earths and fand in fuch minute particles as not to 
be difeovered by any other means. 

Sect. II I. Defeription of an Improved Portalle Laboratory 
for ajfayhig Minerals. 

The chief pieces and implem.ents of the portable 
laboratories are reprefented in Plate XCIX. at Blojv- 
Pipe, and in Plate CCCXIII. annexed to the prefent 
article. 

I/i’he firft contains thofe belonging to the Dry Labo- 
ratory, fo called on account of its containing whatever 
is required to try all kinds of foffils in the dry way by 
fire, without any of the humid menftruums. They 
are made to pack in a box of the fize of an o6i:avo 
book, lined with green velvet, and covered with black 
hffi-fkin ; the inlide divided into different compart- 
ments, fulted to the fize, form, and number of the 
implements it is to contain. Of thefc the principal 
are deferibed under Bioir-Pipe. We mufthere, how- 
ever, add the following remarks and alterations of that 
inifrument by Mr Magellan. 

Plate ^ pieces that form 

the blow-pipe, which is here reprefented entire. This 
very ufeful iiiflrument has been confiderably improved 


of late in England. The mouth-piece aa is made of 
ivory, to avoid the difagreeable fenfation of having a 
piece of metal a long time between the teeth and lips, 
which, if not of filver or gold, may be very noxious 
to the operator ; a circumftance that has been hardly 
noticed before. 

1. If the mouth'piece aa be made of a round form, 
it cannot be held for any length of time between the 
teeth and lips, to blow through it, without flraining 
the mufcles of the mouth, which produces a painful 
fenfation. It muft, therefore, have fuch an external 
figure, as to adapt itfelf accurately to the lateral 
angles of the lips, having a flattifh oval form external- 
ly, with two oppofite corners to fit thofe internal 
angles of the mouth, when it is held between the lips, 
as m.ay be feen in that reprefented in the figure. 

7. The fmall globe bb is hollow, for receiving the 
moillure of the breath ; and mjufl be compofed of two 
hemifpheres, exactly ferewing into one another in bb ; 
the male-fcrew is to be in the lower part, and foldered 
on the crooked part Q_of the tube Q^D, at fuch a 
diflance, that the infide end of the crooked tube be 
even with the edge of the hemifpherc, as reprefented 
by the pointed lines in the figure. But the upper he- 
mifphere is to be foldered at the end of the flraight 
tube D. By thefe means, the moiflure arifing from 
the breath falls into the hollow of the lower hemi- 
fphere, where it is collcfted round the upper infide 
end of the crooked part Q^of the blow-pipe, with- 
out being apt to fall into it. 

3. The fmall nozzles, or hollow conical tubes, ad- 
vifed by MefTrs Engeflrom, Bergman, and others, are 
wrong in the principle ; becaufe the wind that pafTea 
from the' mouth through fuch long cones lofes its ve- 
locity by the lateral friftion, as happens in hydraulic 
fpouts ; which, when formed in this manner, do never 
throw the fluid fo far as when the fluid paffes through 
a hole of the fame diameter, made in a thin plate of a 
little metallic cap that ferews at the end of the large 
pipe. It is on this account that the little cap c is em- 
ployed, having a fmall hole in the thin plate, which 
ferves as a cover to it ; and there are feveral of thefc 
little caps, with holes of fmaller and larger fizes, to 
be changed and applied whenever a flame is required 
to be more or Itfs ftrong. 

4. Another convenience of thefe little caps is, that 
even in cafe any moillure fhould efcape falling into the 
hemifphere hh^ and pafs along with the wind through 
the crooked pipe it never can arrive at nor ob- 
{lru 61 the little hole of the cap r, there being room 
enough under the hole in the infide, where this moiC- 
ture mull be flopped till it is cleaned and wiped out. 

The llream of air that is impelled by the blow- 
pipe (as feen in fig. 3.) upon the flame, mull be con- 
flant and even, and mufl lafl as long as the experi- 
ment continues to require it. This labour will fatigue 
the lungs, unlefs an equable and uninterrupted infpi- 
ration can at the fame time be continued. To fucceed 
in this operation without inconvenience, fome labour 
and pradlice are neceffary, as already explained u^ider 
the detached article. 

Every affay ought always to begin by the exterior 
flame, which mull be lirfl diredled upon the mafs un- 
der examination ; and, when its efficacy is well known, 
then the interior blue flame is to be employed, 

2 


Part T, 

Portable 

•Apparatus, 




Aftey 



Part !. 


MINER 


Portable 
A} paratus. 



« 


After the ore is roafted, it is to be rounded up- 
on the fteel plate by the hammer; the particles being 
prevented from being diflipated by the ring H (fig. 9. 
Plate XCIX.)> within which the pieces to be broken 
are to be put. 

Among the apparatus, befide the particulars al- 
ready mentioned, three phials are neceflary, contain- 
ing the required fluxes, viz. the lorox^ \\\t fal fodc£y 
and fal fnJibUe microcofmkmri. Other ufefnl particulars 
are, A fmall link of hard fleel, to try the hardnefs or 
foftnefs of mineral fubitances, and alfo to ftrike fire 
for lighting the candle when required : A piece of 
black flint, to ferve as a touch-flone ; (for being rubbed 
with any metal, if it be gold the marks will not be 
corroded by aqua fortis) ; and alfo to ftrike fire, when 
neceflary, with the link of fteel : An artificial load- 
ftone, properly armed with iron, for the better pre- 
fervation of its attradive power ; (it ferves to difeover 
the ferriigineous particles of any ore after it has l>een 
roafted and powdered :) A triple magnifier, which, 
differently combined, produces feven magnifying 
powers, the better to diftinguifli the ftrudure and me- 
tallic parts of ores, and the minute particles of native 
gold, whenever they contain that metal : A file, to try 
the hardnefs of ftones and cryftals, &c. : Some pieces 
of dry agaric or tinder, and fmall bits or fplinters of 
wood tipped with brimftone, to ferve as matches for 
lighting the candle ; and various other little articles of 
ufe in thefe experiments. 

II. For performing experiments in the Humid IVay^ 
the chief additional articles (and wdiich muft be kep 
in a fcpararc cafe) con fill of a coliedion of phials, 
containing the principal acids, tefts, precipitants, and 
re-agents, both for examining mineral bodies by the 
humid way, and for analyfing the various kinds of mi- 
neral waters. Thofe w'ith acids and corroTive folutions 
have not only ground ftoples, but alfo an external cap 
to each, ground over the ftople, and fecured dowm- 
ward by a bit of wax between both, in order to con- 
fine the corrofive and volatile fluids within. But thofe 
which contain mild fluid liquors have not fuch external 
caps ; and thofe with dry inoffenfive fubftances are 
only flopped with cork. Befides thefe phials, there 
are two fmaller cylindrical ones, which ferve to exhl 
bit the changes of colour produced by fome of the re- 
agents ill thofe analytical aflays. There are alfo t\vo 
or three fmall matrafles, to hold the fubftances with 
their folvents over the fire ; a fmall glafs funnel for 
pouring the fluids ; a fmall porcelain mortar, with its 
peftle ; one or two crucibles of the fame lubftance ; a 
fmall wooden trough to wafli the ground ores ; fome 
glafs flicks to ftir up the fluid mixtures ; and, finally, 
pieces of paper tinged red, yellow, and blue, by the 
tindures of Fernambuc wood (commonly called Brafil 
wood), turmeric, and litmus, thickened with a little 
ftarch. 

The following lift contains the names of the various 
fluid tefts and re-igents that are neceflary for thefe af- 
fays. But the whole number being too large to be all 
contained in a portable cafe, every one may give the 
preference to thofe he likes beft. 

I. Concentrated vitriolic 2. Nitrous acid, purified 

acid, whole fpecific by the nitrous folution 

gravity may be expref- of filver. 

fed in the outfide. 



tinclure 


27 Vitriol 
peras.) 

29 Acetous 
lead 

31. Thlogifticated alkali 
by the Priiflian blue. 

33. Lime-water phloglfti- 
caled by the Prullian 
blue. 

35. Mill volatile alkali 36. Re<ftificd 
(dry ) cohol ) 

37. ^Lther. 38. Spirituous 

of galls. 

The following tefts are very fit alfo for thefe aflays^ 
viz. 39. Spirituous folutions of foap ; 40. Syrup of 
violets ; 41. Tindlure of litmus; 42. Tindlure of Brafil 
wood ; 43. Timfture of turmeric; 44. Oil of olives; 
4 Oil of linleed ; 46. Oil of turpentine; 47. Eflential 
fait of wild-forrel ; 48. Hepar fulphuris; 49. Sugar of 
lead; 50. Solution of alum. 

The method of applying the above tefts of acids 
and re-agents may be feen in Bergman's treatifes of 
the Analyfis of Waters, and of AflTaying by the Hu- 
mid Way ; in Kirwan’s Elements of Mineralogy ; in 
the Elements of Chemiftry of Dijon ; in the Memoirs 
of the fame Academy ; in Fourcroy’s Le£fures of Che- 
miftry, &c. 

III. The Lamp-furnace Laboratory, for experiments 
both by the humid x\\tdry w^ay, is a very curious and 
ufefiil, though fmall apparatus. It is an improvement 
of that which was contrived by M. de Morveau, in 
confequence of the information he received from his 
friend the prefident de Virly, who faw at Upfal how 
advantageoufly the late eminent^ profeflbr Bergman 
availed himfelf of this convenience for many analytical 
proceftes in miniature, by the ufe of very fmall glafs 
veflels about one inch diameter, and other implements 
of proportionrd fize, for performing various chemical 
operations. (See the Dijon Memoirs for 1783, Part i. 
p. 171.) 

I 2 There 


There 
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Portable There can be no doubt but that whenever thefe 
apparatus. properly condudled, though in miniature, 

^ the lamp-furnace vrill prove amply fufiicient to per- 

form in a few minutes, and with very little expence, 
the various folutions, digeftions, and diftillations, 
which otherwife would require large vcffels, Hills, re- 
torts, reverberatory furnaces, &c. to afcertain the com- 
ponent parts of natural bodies; though it is not always 
fufficient to afcertain their refpcdtive quantities. In 
this laft cafe, operations mull be performed in great 
laboratories, and on a large fcale, at a confiderable 
expence. But the fubltances are fometimes too valu- 
able ; as, for inllance, when precious Hones are exa- 
mined ; and of couifc the lall way never can be at- 
tempted in fuch cafes. 

Thefe fmall procelfes have likewife another advan- 
tage before noticed, which cannot be obtained in 
works at large. It confifts in one’s being able to ob- 
ferve the gradual progrefs of each operation; of eafily 
retarding or urging it, as it may require ; and of af- 
certaining at pleafure each Hep of every experiment, 
together with the phenomena attending the fame. 

The lamp -furnace is mounted in a fmall parallelo- 
gram of mahogany, about fix inches long and four 
Plate wide, marked fig. 5. This is kept Heady over the 
CCCXIIl. edge of a common table, by means of the metallic 
clamp ww, w^hich is faHened by the ferew v. The 
pillar rs is ferewed in a vertical pofition on the plate j, 
being about ten inches high ; the other is ferewed to 
the oppofite corner, marked pk^ and is only 74 inches 
long ; both are compofed of two halves, that ferew at 
tt^ to be eafily packed up with all the implements in 
a cafe covered with black filh-fitin, and lined with 
green velvet, like the other laboratory already de- 
feribed. 

The lamp fig. 3. is fiipportcd on the plate /, 
which has a ring / that runs in the column and 
may be fixed by its ferew / at the required height. — 
This lamp has three fmall pipes of different fi/es, to 
receive as many wicks of different thicknefs, and to 
be filled with fpirit of wine. By a fimilar method, 
a piece of charcoal is mounted and fupported l)y the 
pliers or little forceps ferewed to the arm acy fig. i. 
which has all the motions requlfite for being fixed by 
means of proper ferews, at a proper diftance from 
the flame of the wick h. The blow-pipe, fig. 4. is, 
by a fimilar mechanifm, mounted on the fnialler co- 
lumn pq, at fuch a diftance as to blow the flame hi to 
the piece of ore rriy which is upon the charcoal 

Every thing being difpofed in this manner, the ope- 
rator blows through the mouth -piece of the blow- 
pipe, fig. 4.. and remains with his hands free to make 
the changes and alterations he may think proper. — 

[A^. i). The large round cavity e in the middle of the 
parallelogram, fig. 5. is to receive the lamp ky fig. 3. 
when all the implements^ are packed up in their cafe 
of black fifli-fldn ; and the cover of the lamp is re- 
prefented by fig. 12.3: 

But if the operator has the double bellows, fig. 14. 
and 15. he fixes them, at a due diftance, to the fame 
table by the brafs clamp Jy. He then unferews the 
blow-pipe at 2^2 ; loins the mouth m of the flexible 
tube to the hemifphere 2 2, pafiing each orifice, thro^ 
the leather tube fig. i i. and tying both ends with a 
waicd thin pack-thread. If hcL works with .his foot. 
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on the pedal, the firing of which is feen hanging from Portable 
the end of the bellows, fig. 15. (and is always up, on 
account of the weight e)y then the air is abforbed by 
the bellows fig. 15. from whence it is propelled by 
the motion of the foot on the pedal to the bellows, 
fig. 1 4. whofe conftant weight ;• drives it out through 
the flexible pipe, fig. \ o. it of courfe enters the 
curbed part Z2Z of the blow-pipe, and drives the flame 
on the piece m of the ore, that is to be examined upon 
the charcoal. 

[A^. B. I. This double bellows is packed up by it- 
felf in a mahogany cafe, about 9 inches long, 6- wide, 
and about 3^ deep, outfide meafure. 2. The laft 
blowing bellows, fig. 14. has an infide valve, which 
opens when the upper furface of it is at its greateft 
height ; in order to let the fuperfluous air efcape out, 
as it would otherwife ilfue with great velocity out of 
the tube, fig. ii. and fpoil the operation.] 

If the operator choofes to apply the vital or dephlo- 
gifticated air in his procefs, let him fill the glafs-jar /», 
fig. 17. with this air; and put it within tlie tub 
marked by ahze, filled v/ith water, faftening the neck 
of the jar within by a crofs- board eJy which has a 
hole in it for that purpofe ; then introducing the two 
ends of the flexible hollow tube, fig. 16. both to the 
month of the jar and to the hole of the bellows fig. 1 1;, 
he opens the hole m of the jar, that was flopped 
with the ftople n ; the column of the water paffes in 
through tiiy and forces up the vital air, which enters 
the bellows, and of courfe, by the alternate motion 
of the pedal, pafies through the end of the blow-pipe, 
to urge the flame upon the piece of ore niy fig. 2. on 
the charcoal But the dephlogifticated air may lie 
alfo received at the fame time that it is produced, by 
tying the pip^, fig. 16. to the mouth of an earthen 
retort, or even of a glafs retort weil-coated, accord- 
ing to the method of Mr Willis, deferibed in the 
Tranfaclions of the Society of Arts, Vol. V. p. 96. 

This laft confifts in dilTolving two ounces of borax in 
a pint of boiling water, and adding to the folution as 
much flacked lime as is ncccflary to form a thin palle. 
this glafs retort is to be covered all over with it, by 
means of a painter’s briifti, and then fufPered to dry. 

It muft then be covered with a thin pafte made of 
linfeed oil and flacked lime, except the neck that en- 
ters into the receiver. In two or three days it will 
dry of itfelf ; and the retort will then bear the great- 
eft fire without cracking Two ounces of good nitre, 
being urged in the retort, by a good fire on a cha- 
fingdifli, will afford about 700 or 800 ounce-meafures 
of dephlogifticated air. 

To make any other kind of chemical affays, the 
forceps of fig. 2. which fupports the charcoal, is ta- , 
ken off, by unfcrewlng the ferew h ; the blow-pipe is 
alfo taken off, by loofening the ferew n ; the hoop 
fig. 7. is put in its place, where the metallic bafin of 
fig. 19. is put filled with fand : the- piece of fig. 8. is 
fet on the other pillar rx, fig. 1. to hold the matrafs, 
fig. 18. upright, or the receiver fig- 20. &c. 

Ill the fame manner, the retort,, fig. 9. may be pat 
in the fand-bath inftead of the matrafs, with its re?- 
ceiver fig. 20. v/hich may be fupported on a bit of 
cork or wood, hollowed to its figure, and held by the 
pliers, inftead of the charcoal fig. 2. 

But if the operation is be made in the naked 

fare. 
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fire, the neck of the retort, fig. 9. being luted to the 
receiver, or balloon, fig. 20. may be hanged by a little 
chain \vith its ring over the flame, being fufpended 
from the piece of fig. 7. or 8. fcrevved to either of the 
pillars as may be moil convenient. Otherwife the 
receiver, fig. 20. may be fupported by the round hoop 
of brafs, fig. 8. or 7. fcrewed at a proper height to 
the pillar, fig. i. tying round it fome packthread 
to defend the glafs from the contadf with the me- 
tallic fupport. 

The piece of fig. 6. may be fcrewed by its collar 
and fcrew ef to any of the pillars ; carrying with it 
the retort and its receiver, at proper dilfances, higher 
or nearer to the lamp according as the flame is more 
or lefs violent. 

It eafily may be conceived, that thefe imple- 
ments afford all forts of conveniences for making any 
kind of fmall or-crations and affays in miniature, pro- 
vided the operator pays a proper attention to the dif- 
pofition requifite for each procefs or operation. 

Every glafs retort, receiver, matrafs, bafon, fmall 
funnels, &c. are made by the lamp-workers, that 
blow beads, thermorneters, and other fmall glafs in- 
ffriiments. 

It is dire6led that the lamp h, fig. 3. be filled 
with fpirit of wine, becaufe it gives no difagreeable 
fmell, and does not produce any fuliginous and difa- 
greeable cruft on the veffels as oil does : moreover, 
the fpirit gives a dry flame, without fmoke, and 
ftronger than oil;.befides the fpots and difagreeable 
confequences this laft caufes, if fplit, &c. M. de 
Morveau adds, that the expence of fpirit is quite in- 
confiderable ; and that he performed in eight or ten 


minutes, with this apparatus, various diffolutions, eva- Of 
porations, and other procefl'es, which otherwife would 
have taken more than three hours, with the expence 
only of two or three halfpence for the fpirit of wine, 
whilft the fuel of charcoal would have coft near ten 
or eleven pence. 

But a very important circumftance is, as Morveau 
obferves likewife, that many philofophers do not ap- 
ply themfelves to chemical operations, for want of op- 
portunity of having a laboratory to perform them : it 
requiring a proper room, and fiiitable expences of 
many large furnaces, retorts, crucibles, and numerous 
other implements, &c. whilft thefe miniature laborato- 
ries may in great meafure afford the fame advantages ; 
at leaft to that degree of fatisfadlion fuflicient to afeer- 
tain the contents and produfe of any fubftance that 
is fubjedled to trial : for with this Ample apparatus 
a man of fome abilities may, without any embarafs-' 
ment, in a very ftiort time, and with little expence,- 
perform fuch dift illations as' require a reveibatory fur- 
nace ; all forts of proceffeg, digeftions, and evapora- 
tions, which require a regular fand heat ; he may 
vary his experiments or trials, and multiply them to 
a great number of various performances, draw up his 
conclufions, and reafon upon them, without lofs of 
time, without the hinderance of long preparations to 
work at large. And even when fucli large works are 
to be performed, he may obferve beforehand various • 
phenomena of fome fubftances, which being known in- 
time, would otherwife impede the proceffes at large, 
or make them fail abfolutely ; and all this without the 
rifle of a coiifiderable lofs, and without expofing him- 
felf to a great fire, &c. 


PartII. ARRANGEMENT(a) of MINERAL BODIES(b). 


T he bodies belonging to the mineral kingdom are 
divided into four different claffes, viz. 

l. Earths {c)^ or thofe fubftances which are not 
diidllle, are moftly indiffoluhle in water or oil, 
and preferve their conftitution in a ftrong heat. 

2 . Sails : thefe diffolve in water, and give it a tafte ; 
and when the quantity of water required to keep 
them in diffolution is evaporated, they concrete 
again into folid and angular bodies. 

3. Iriftammables^ which can be diffolved in oils, but 
not in water, and are inflammable. 

4. Metals^ the heavieft of all bodies ; fome of which. 

are malleable, and fome can be decompounded. 
Here, however, it muft be obferved, that thefe claf- 
fes are unavoidably blended one with another ; and 
therefore fome exceptions muft be allowed in every 
one of them for inftance, in the firft clafs, the calca- 
reous earth is in fome meafure diffoluble in water, and 
pipe-clay with fome others diminifh foraewhat in their 
bulk when kept for a long time in a calcining heat.. 


In the third clafs, the calx of arfenic has nearly the 
fame properties as falts ; and tliere is no poffible defi- 
nition of fait that can exclude the arfenic, though at 
the fame time it is impoflible to arrange it elfewhere 
than among the femimetals. In the fourth clafs it is ■ 
to be obferved, that the metals and femimetals, per- 
fect or imperfecl, have not the fame qualities common 
to them all ; becaufe fome of them may be calcined, 
or deprived of their phlogifton, in the fame degree of 
fire in which others are not in the leaft changed, un- 
kfs particular artifices or proceffes are made ufe of : 
fome of them alfo may be made malleable, while others • 
are by no means to be rendered fo. That the convex 
Surface metals take after being melted, is a quality not 
particularly belonging to them, becaufe every thing 
that is perfedly fluid in the fire, and has no attradion 
to the veffel in which it is kept, or to any added mat- 
ter, takes the fame figure ; as we find borax, fal fuJI” 
hile microcofmicum^ and others do, when melted upon 
a piece of charcoal : therefore, with regard to all that 

has 


(a) According to tlie fyftem of Crovjicdt^ \ altered, augmented, and improved from, the Obfervations of x ^ n 

other Mlneralogifts. .... 

(b) Of the different bodies enumerated in the following claflification, full explanations are given under 2d edition, 
their refpedive names. as they occur in the courfe of this Woik^ See alfo Metallurgy, and Chemistry^*" ^ 

Index. by^MBgp>. 

(c) By earths^ the author (Mr Cronftedt) does not mean (ftridlly fpeaking) only earths, but includes 
under that title. all the kinds of ftones orfofiik not inflammable, faline, or metallic^ 
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Earths. Jiaa been faicl, it is hardly worth while to invent fuch 
definitions as fhall include feveral fpecies at once ; we 
ought rather to be content with pcrfedlly knowing 
them feparatdy. 

Class I. EARTHS. 

Earths, are thofe mineral bodies, not dudlile, for 
the moft part not difToluble in water or oils, and which 
prefer ve their conftitution in a ftrong heat. 


A L O G Y. Part IT, 

Thefe bodies are here arranged according to their Calcareous 
conlHtucnt parts, i'o far as hitherto dilcovered ; and are 
divided into five orders. See the article Earth. w— - y— 

I 

Order I. Calcareous Earths (d). 

The properties of thefe are as follow : 

I. Friability and falling into a fine white powder 
after calcination. 

2 Partial folution in water, with which they con- 
tract 


(d) Calcareous earth is moft commonly found in the form of lime-ftone ; hard, compad, and of various 
<;olours ; under which general name may be comprehended all the different kinds of marbles. ^ Near Bath in 
England is found a kind of grey ftone, rather foft than hard. This conbains calcareous earth in a iniid ilate, 
and likewife fome in a ftate of caufticity : hence, when neviy dug out of the earth, it will difTolve ful- 
phur, or make lime-water without any calcination. By attraction of fixed air from the atiij^ofphere, it foon 
hardens after it has been dug up. 

Mr Williams * divides the llme-ftones of Scotland into the following fpecies ; ^ ^ Nat.Hif, 

1. Grey, whitifh, and pure white; regularly ftratified ; of a granulated texture; and much ufed in ih^^fthe 

Highlands for building bridges. Some of it is compofed of fine glittering fpangles like the fcales of ii flics ; Mineral 
and fome is as pure white as the heft refined fugar, which kind he thinks may be called Parian marble. fvjllr* 

2. Coarfe-looking grey mountain limeftone, hard and ftrong, of a granulated texture, difficult to work 
in fome places rough and unequal, in others fmooth and even. Sometimes regularly ftratified, at other times 
appearing like one vaft irregular bed or rock, of various thicknefles. 

•3. Afh-colouied mountain-limeftones, confifting of fmall grains of a fine fmooth texture ; when broken re- 
fembling flint. In the Hig'hknds there are hills of this kind of ftone, which our author informs us he has 
feen ; fome of which have regular ftrata, while others appear iii one yaft mafs like a rock of granite. , 

4. Regularly-ftratifled lime-ftone, found in the low countries, exhibiting a vaft variety of colours ; as black. 

Hue, grey, brown, purple, red, and afh coloured, with various mixtures, of all degrees of hardnefs and purity. 

5.. Limeftone accompanying coal, and frequently the immediate roof of the vein. This likewife fliows a great 
variety of colour, texture, and quality ; fome being fo much adulterated with clay and other heterogeneous 
mixtures as to be good for nothing, while others are very pure and fine. 1 hefe limellones are always found 
in regular ftrata. “ They are found (fays our author) as regular as the coals they accompany ; and the 
•coal- ftrata are more regular in continuation upon the bearing, as far as the clafs of ftrata belonging to 
the coal reaches, than any other that I have inveftigated ; and I look upon it, that this obfervation may be 

•of life in pra6lice.” _ ^ r n • i- rL* 

For difeovering limeftone at fome diftance, Mr Williams gives the following directions: ‘‘Let them 

keep the line of ftretch, or bearing of the ftrata ; and, in the coal country, they will be fure to dilcover it 
at nearly the fame parallel diftance from a feam of coal or other given ftraturn, as the place where it was laft 
feen. But many of the mountain-limeftones are not much to be depended on. Though you may have 
a good and plentiful quarry in one place, yet, perhaps, half a mile, or half a quarter of a mile farther for- 
ward, you cannot difeover it : it is dwindled away to nothing, and yet will appear again farther forward ; 
which makes the mountain-limeftones uncertain to be difeovered where you do not fee them ; as thefe rocks 
very frequently grow thicker or thinner, and fometimes fqueezes out to nothing : and 1 comprehend undei 
this denomination all the limeftones not accompanying the coals and coal -metals. The limeftones of the 
coal-fields are often diftinguifhable by containing a great variety of fliells, coral, and other marine bodies, 
which are found blended in the heart and compofition of the ftone.’’ ^ n - r 1 

6. The Scotch marbles are of great variety and beauty ; and the parts of the kingdom moft unfit for cul- 
tivation are found to abound moft in them. A flint in Sutherland has a kind of \vhite llatuary marble, 
which Mr Williams fays is the pureft and beft he ever faw. “ I am perfuaded (lays he) theie is none 
better, if any fo good. In all Europe, anid there Is enough of it to ferve all Britain ; perfiaiy folid and pure, 
free of any Llemifhes, flaws, or flains, and blocks or flabs of any fize may be cut out ; but there is bad accels 
to it ; nor would it be eafily quarried, there being a little cover above it, of a foft, loofc, whitifli limeftone. 

This marble accompanies a prodigious rock of grey limeftone, of a granulated texture, appearing in re- 
gular ftrata at Afllnt ; but it is one of thofe Vliich varies in thicknefs as you advance along the bearing 
of the ftrata. The good wliite marble of Afllnt is only to be feen in the bed of the river, near a con- 
fidcrable houfe a mile or two fouth of the church ; but I cannot remember the name of the particular place.” 

Near Blaifgourie in Perthlhire, not far from the fide of the high road, is an excellent, granulated, bioad- 
bedded limeftone, of a fugar-loaf texture, and as white as the lincft llatuary marble, wliich Mr Williams 
fiippofes to be a good fpecies of the true Parian marble, and that it requires only to be known and brought 
into life to become of great value. In the duke of Gordon's lands, in the forelt of Glenavon, there is ailo 
a kind of marble compofed of broad glittering grains like fpangles, as large as the fcales of fifties ; but the 
fit nation is remote, and difficult of accefs. 

iR 
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;Ca!careou8 trz€t great" heat, and by fprinkling with water they 
^ Ear ths. more readily into powder. 

2 Infiifibility without addition. 

4. They attract the fixed air from the vegetable 
and mineral alkalies, and thus rendering them much 
more cauftic, becoming at the fame time mild them- 
felves. 

5. Solubility in all acids except the vitriolic, tar- 
tarous, and fome anomalous vegetable acids. 

6. Fufibility with borax and microcofmic §dts. — 
The fufion is attended with effervcfcence, and the re- 
fult is a tranfparent and colourlefs glafs. 

7. With metalline calces they melt into a currofive 
flag. 

8 They imperfeAly reduce the calces of lead and 
bifmuth, and have even fome effedt upon thofe of cop- 
per and iron. 

The calcareous earth is found, 

I. Pure. 

1. In form of powder. Agaricus miner alls ^ or lac Inna, 
a. White, in moors, and at the bottom of lakes. 
h. Red. 

c. Yellow. 

2. Friable and compa<^f. Chalk, creia, 

a. White, creta alba. Chalk is a nam aelfo applied 
to other earths ; whence we hear of chalks of va- 
-rious colours : but there are none which are 
' known to be of a calcareous nature, except this 

kind here defcribed, and of which there are no 
other varieties, otherwife than in regard to the 
loofenefs of the texture, or the finenefs of the 
particles. 

3. Indurated, or hard ; Limeftone; Lapis calcareous* 
A, Solid, or not granulated. 

a. White. 
h. Whitifh yellow. 

e, Flefh-coloured, found in loofe malTes. 

d. Reddifh brown. 

e. Grey, 

f. Variegated with many colours, and particular- 
ly called marble, 

g. Black. 

B. Grained or granulated limeftone. 

*1. Coarfe -grained, and of a loof|? texture, called 
falt’Jlag in Swedifii, from its refemblance to 
lumps of fait. 

a Reddifti yellow, h. White. 
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2. Fine-grained. Calcareous 

a. White. h» Semi-tranfnarent, from Solfatara , 

in Italy, in which native brimftone is found. . 

3. Very fine grained. 

a. White and green, h. White and black. 

C, Scaly limeftone. 

1. With coarfe or large fcales. 

a. White. 3 . Reddifh yellow. 

2. With fmall fcales. 
a. White. 

3. Fine glittering or fparkling. 

a. White. 3 . Of many colours. 

Z). Lime or calcareous fpars. 

(1.) Of a rhomboidal figure. 

A. Tranfparent or diaphanous. 

1 . Refracting fpar ; Spatum ijlandicum ; Iceland 
fpar, or Iceland cryftal. — This reprefeiits the 
obje< 5 ts feen through it double, 

2. Common fpar, which (hows the object fingle. 
a. White, or colourlefs. 

3 . Yellowifh and phofphorefcent. 

B. Opaque. 

I. White. 2. Black. 3. Brownifh yellow. 

(2.) Foliated or plated fpar. 
a. Opaque white. 

E, Cryftallized calcareous fpars. Spar, Drufen (e.) 

(i.) Tranfparent. 

a. Hexagonal truncated. 

3 . Pyramidal. 

1 . Dog’s teeth ; Pyramidales diJlinBa. 

2. Balls of cryftallized fpar, Pyramidales concreta, 

F, StalaftiticaPfpar ; Stalactites calcareus, Staladlitesj. 

Stone-icicle, or Drop-ftone. 

(i.) Scaled ftaladlites of very fine particles. 

Of a globular form. 

1. White, the pea-ftone. 

2. Grty y pifolithus^ oolithus, Alfothe hammites, 
from its refemblance to the roes or fpawn 
of fifti. It has been exhibited by authors as 
petrified roes. The Ketton free-ftone, of 

. Rutlandftiire, is a remarkable ftone of this forfc.^ 

3 . Hollow, in the form of a cone. 

I. White. ^ 

c. Of an indeterminate figure. 

d. Of coherent hollow cones. , 

(2.) Solid ftaladites of a fparry texture.. 

a. Hollow, and in form of a cone. 

I . White, and feraitranfparent. 

ir. Sa^ 


In Lochaber, near the farm-houfes on the north fide of the ferry of Ballachylifh, is a limeftone or marble 
rock, of a beautiful a (hen -grey colour, and a fine regular uniform grain or texture ; capable of beings 
raifed in blocks or fiabs of any fize, and of receiving a fine polifti. It is beautifully fprinkled with fine 
bright grains of mundick or pyrites, and likewife with grains or fpecks of beautiful lead ore of a fine 

About three miles fouth of Fort-William, in the bed of a river, is a curious kind of marble with a black 
ground, flowered with white, like fine needle-work, or rather refembling the froft flowering 
windows in winter; and this flowering is not only on the outfide, but quite through all parts of the bo y 

of the ftone. . • u* r 

Scotland has alfo chalk in abundace ; fome of which is regularly ftratified, and much appears in thicfc 

irregular mafles like fediment. . 

(e) The tranflator of Mr Cronftedt’s Treatife has adopted this German term drufen into the Englilh language^, 
for a clufter of regular figured bodies, as a groupe conveys the Idea of a clufter only, whether regular or o£ 
indeterminate figures. 



72 

Calcareous II 
Earths. 



MINER 

Saturated or combined with the acid of vitriol. 
Gypfurti, Plafter ftone, or Parget. 

1. Loofer and more friable than a pure calcareoii 
earth. 

2. Either crude or burnt, it does not excite any 
effervefcence with acids ; or, at moft, it effervefces^ 
but in a very flight degree, and then only in pro- 
portion as it wants fome of the vitriolic acid to 
complete the faturation. 

3. It readily falls into a powder in the fire. 

4. If burnt, without being red-hot, its powder rea- 
dily concretes with water into a mafs, which foort 
hardens ; and then, 

5. No heat is perceived in the operation. 

6. It is nearly as difficult to be melted by itfelf as 
the limeftone, and ffiows mollly the fame effefts 
with other bodies as the lime-flone ; the acid 
of vitriol feems, however, to promote its vitri- 
fication. 

7. When melted in the fire with borax, it puffs 
and bubbles very much, and for a long wdiile, 
during the fufion, owing to the nature of both 
the falts. 

8. When a fmall quantity of any gypfum is melted 
together with borax, the glafs becomes colour- 
lefs and tranfparent ; but fome forts of alabaftet 
and fparry gypfa, when melted in fome quan- 
tity with borax, yield a fine tranfparent yellow 
coloured glafs, refembling that of the bed to- 
pazes. This phenomenon might probably hap- 
pen with every one of the gypfeous kind. But it 
is to be obferved, that if too much of fuch gyp- 
fum is ufed in proportion to the borax, the glafs 
becomes opaque, juft; as it happens with the pure 
limeftoiie. 

9. Burnt with any inflammable matter, it emits a 
fiilphurcous fmell ; and may as well by chat 
means, as by both the alkaline falts, be decom- 
pounded ; but for this pitrpofe there ought to be 
five or fix times as much weight of fait as of 
gypfum. 

10. Being thus decompounded, the calx or earth 
which is left ffiows commonly fome marks of iron. 

The gypfeous earth is found, 

(t.) Loofe and friable. Gypfeous earth, properly 

fo called ; Guhr, 

A. White. 

(2.) Indurated. 

A, Solid, or of no vifible particles, Alabafter. 
a» White, alabafter. 

1. Clear and tranfparent. 

2. Opaque. 
h. Yellow. 

1. Tranfparent, from the Eaftern countries. 

2. Opaque. 

j 5 . Gypfum of a fcaled <or granulated ftriiftuie. 
This is the common plafter-ftone, 

1. With coarfc fcales. a. White. 

2. With fmall fcales. a. Yellowiffi. h. Greyiffi. 

C. Fibrous gypfum, or plafter-ftone, improperly 

(though commonly) called Etiglj/Jj talc by our 
druggifts. 

I. With the fibres coarfe. a> White, from Li- 
vonia. 
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2. With fine fibres. o\ White. Calcarcov>s 

Z). Spar-like gypfum, Selenites, by fome alfo 
called maria; and confounded with the clear » 
and tranfparent mica. 

1. Pure felenites. 

A. Tranfparent. 

a» Colourlefs. b, Yellowiffi. 

2. Liver ftone, fo called by the Swedes and Ger- 
mans. 

E. Cryftallifed gypfum. Gypfeous drufen. 

(i.) Drufen of cryftals of pure fparry gypfum. 

A. Wedge-formed, compofed of a pure fpar« 
like gypfum. 

a. Clear and colourlefs, b. Whitiffi yellow. 

B. Capillary. 

a. Opaque, whitiffi yellow, h. Hexagonal, 
prifmatic. c. Globular, confiding of cune- 
ated rays proceeding from the centre. 

F, Stala6Iitical gypfum. Gipfum /inter. 

1. Of no vifible particles ; in YxtWQhy grignard* 

A. Of an irregular figure. 

^7. Yellow, b. White. 

2. Of a fpar-like texture. 

A. In form of a cone. 
a. White and yellow. 

B. Of an irregular figure. 
ai White. 

III. Calcareous earth faturated with the acid of com- 
mon fait. Sal ammoniacum fixum naturale. 

/This is found, i. In fea-water. 2. In falt-pits. 

IV. Calcareous earth combined or faturated with fparry 
acid, known by the name of fparry /uor and blue 
john, 

Thefe' are commonly called /uxlng^ Ditrefcenty or 
^/4/x-fpars ; becaufe moft part of them have a fparry 
form and appearance : they are, however, often met 
in an indeterminate figure. 

They are only known in an indurated ftate, and di- 
ftinguiffi themfelves from the other earths by the fol- 
lowing charadlers. 

1. They are fcarce harder than common calcareous 
fpars, and confequently do not ftrike fire with 
fteel. 

2. They do not ferment with acids neither befoie 
nor after calcination. 

3. They do not melt by themfelves ; but crack and 
fpllc to pieces when expofed to a ftrong fire. But, 

4. In mixtures with all other earths they arc (ge- 
nerally) very fufible, and efpecially with calca- 
reous earth, with which they melt Into a corro- 
ding glafs that diffolves tlie ftrongeft crucibles, 
unlefs fome quartz or apyrous clay be added 
thereto. 

5. When heated flowly, and by degrees, they give 
a phofphorefcent fight : but as Toon as they arc 
made red-hot, they loofe this quality. The co- 
loured ones, efpecially the green, give the ftrongeft 
light, but none of them any longer than whilft 
they are well warm. 

6. They melt and diffolve very eafily by the addi- 
tion of borax ; and, next to that, by the mlcro- 
cofmic fait, without ebullition. 

A. Indurated fluor, 

2 (lO 










Part II. MINERAL OGY. 73 


Calcareous (i.) Solid, of an indeterminate figure; of a dulll 
, £^rthg. ^ texture, femitranfparent, and full of cracks In the 
* rock. 

a. White. 

(2.) Sparry fluor. This has nearly the figure of 
fpar ; though on clofe obfervatlon it is found not 
to be fo regular, nothing but the glofly furfaces 
of this ftonc giving it the refemblance of fpar. 

White. Blue. r. Violet. Deep green. 
e. Pale green, f. Yellow. 

(3.) Cryilallifed fluor. 

1. Of an irregular figure. White, h* Blue, 
c. Red. 

2. Of a cubical figure, a. Yellow, h, Violet. 

3. Of a polygonal fpherical figure, a. White. 
h. Blue. 

4. Of an odloedral figure, a. Clear, colourlefs. 

V. Calcareous earth faturated with a particular acid, 

perhaps of the metallic kind, nj'iz, the tungftenic 
acid. The tungjlein of the Swedes. 

This refembles the garnet-fione and the tin-grains ; 
Is nearly as heavy as pure tin ; very refradlory in the 
are, and exceflively difficult to reduce to metal. Iron 
has, however, been melted out of it to more than 30 
per cent. It is very difficultly diflblved by borax and 
alkaline falts, but melts very eafily with the microcof- 
mic fait, giving a black flag ; and for this reafon the 
laft mentioned fait mull be employed in the aflays of 
this Hone. It is found, 

1. Solid and fine-grained, 

a. Reddilh or flelh-coloured. h. Yellow. 

2 . Spathofe, and with an unduous furface. 
a. White, h. Pearl coloured. 

VI. Calcareous earth united with the inflammable fub- 

llance. 

Thefe have a very offenfive fmell, at leaft when rub- 
bed. They receive their colour from the phlogifton, 
being dark or black in proportion as it predominates, 
(i.) Calcareous earth mixed with phlogifton alone; 
Lapis fuillusj fetid ftone and fpar, or fwine-ftone 
and fpar. 

ji. Solid, or of no vifible or diftindl particles. 

a. Black. 

B- Grained. 

a. Blackilh brown. 

C, Scaly, partlculis micacets, 

1. With coarfe fcales, a. Black. 

2. With fine fparkling fcales. a. Brown. 

D, Sparry. 

a. Black, b. Light browm. c, Whitifli yellow. 

E, Cryftallifed. 

I. In a globular form. 

VII. Calcareous earths blended with an argillaceous 
earth. Marie, Marga 

!. When crude, it makes an effervefcence with a-^ 
cids : but, 

2. Not after having been burnt ; by which opera- 
tion it is obferved to harden, in proportion as 
the clay exceeds the calcareous fubllance. 

3. It eafily melts by itfelf into a glafs, and even 
when it is mixed with the moft rcfra6lory clay. 

4. It is of great ufe in promoting the growth of 
vegetables, fince the clay tempers the drying qua- 
lity of the calcareous earth. 
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5. When burnt in a calcining heat, it readily at trafts Calcareous 
water : and, expofed to the air, in time it falls ^ 

into a powder. ^ 

The varieties of this kind worthy to be taken 
notice of, depend on the different quantities of 
each of their component parts, and on the quality 
of the clay. The following are fpecified as ex- 
amples. 

Loofe and compadl, Marga friabilis. 

a. Reddifh brown. 

b. Pale red. This, when burnt, is of a yellowifli 
colour, and ufed for making earthen ware in 
fome places. 

Semi-indurated ; which is nearly as hard as ftone 
when firft dug up, but moulders in the open air. 
a. Grey. h. Red. 

C» Indurated or ftone marie. 

A. in loofe pieces, Marga itulurafa anwrpha ; by 
the Germans called ducijlein or tophjlein, 

a. White, b. Grey, formed from a fediment 
which the water carries along with it. 

B. In continued ftrata. Hard flaty marie. 

VIII. Calcareous earth united with a metallic calx. 

Here, as well as in the others, fuch a mixture or 
combination is to be underftood, as cannot be difeo- * 
vered by the eye alone without the help of forae other 
means. 

The fubjc6ls belonging to this divifion lofe the pio- 
perty of raifing an effervefcence with acids, when they 
are rich in metal, or contain any vitriolic acid. How- 
ever, there have been found fome that contained 20, 
or 30 per cent, of metal, and yet have fliown their cal- 
careous nature by the nitrous acid. 

There are no more than three metals hitherto known 
to be united in this manner with the calcareous earth, 
viz. 

(i.) With Iron. White fpar like iron ore, Minera 
ferri alba. The JlahlJlein or w^es tifenerz of the 
Germans. 

1. This ore, however, is not always white, but 
commonly gives a white powder when rubbed. 

2. It becomes black in the open air, aS likewife 
in a calcining heat. 

3. In this laft circumftance it lofes 30 or 40 pet^ 
cent, of its weight, which by diftiilatlon has 
been found owing to the water that evaporates; 
and it Is poffible that fome fmall quantity of 
vitriolic acid may, at the fame time, evaporate 
with the water. 

4. It is of all the iron ores the moft eafy to melt, 
and is very corrofive when melted. 

This kind is found, 

yl. Loofe ; the mouldered part the indura- 
ted fort. 

d. Black, like foot. 

h. Dark brown, fomewhat refembiing umbre. 

B. Indurated. 

1. Solid, of no diftindl particles. 

a. Red, Looks like red ochre, or the 
red haematites, but diffolves in the acid 
of nitre with a great effervefeenee. 

2 . Scaly, partlculis mica cels. 

Cl. White. 

b. Blackifh grey. 

3. Spar-like. 
a* Light brown. 
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4. Drufen. 

a, Blackifh brown. 

White. 

1. Porous. This is often called eifetn 
llute^ or Jlos ferri, 

2, Cellular. 

(2.) With copper. 

yl, Loofe and friable. Mountain blue ; Gcrma- 
nice, Bergllau. This diffolves in aquafortis 
with effervefcence. 

Indurated. 

'1. Pure calcareous earth mixed with calx of 
copper. Armenian done, lapis j^rmenus, 

2. Gypfeous earth united with calx of copper. 

Is of a green colour; and might perhaps be 
called turquoife ore^ br malachites ; though we 
do not know if all forts of turquoife ore are 
of this nature. 

a» Semi-tranfparent, is found at Ardal in 

Norway. 

(3*) the calx of lead. 

This is a lead ochre, or a fpar-llke lead-ore, 
which, in its formation, has been mixed with a 
calcareous earth, and for that reafon elFervefces 
with acids. 
yl. Loofe and friable. 

I. White. 

B* Indurated. 

I. Scaly. 

a» Yellowifli. 

Both thefe varieties contain a confiderable 
quantity of lead, vi%, 40 per cent, more or 
Icfs ; and the calcareous earth is as equally 
and intimately mixed with it, as in the white 
iron ore. 

IX. The following compounds of calcareous earth 
with different mineral fubflances are added from 
Mr Kirwan's Elements of Mineralogy. 

1. A compound of calcareous and barotical earths : 
of this fpecies are fome yellovdfh ftones found in 
Derbyfhire, confifting of lumps of limeftone in- 
terfperfed with nodules of barofelenite. Many 
more may occur as compounds of gypium and ba- 
rofelenite, fluor and barofelenite, &c. &c. 

2. Compounds of calcareous and magnefian earths ; 
fuch as, 

a. The white marble, interfperfed with fpots of 
fteatites or foap-rock, either green or black, 
called by Cronftedt kolmord marble. This 
marble is of a fcaly texture. 
h. The pletra talchina of the Italians, which con- 
fifts of white fpar with veins of talc. 
c. The vercle antico of the Italians, which is a light 
green marble, with deep green, black, white> 
and purple fpots. According to Mr Bayen, 
it contains 62 parts of mild calcareous earth,. 
30 of green talc, i of magnefia, and i of fe- 
mlphloglfticated iron. 

3. Compounds of calcareous and argillaceous earths ; 
fuch as, 

a. The green Cam pan marble from the Pyrenees. 
It Is flaty and fomewhat magnetic. Accord- 
, ing to Mr Bayen, it contains 65 of mild cal- 
careous earth, 3 ,2 of the argillaceous, and 3* o£ 
femiphlogillicated iron. 
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b. The red Campan marble ; this is not magne- Calcareou 
tic; it contains 82 parts of mild calcareous 

earth, 1 1 of argillaceous fhiftus, and 7 of dc- " 

phlogifticated iron. 

c. Yellow figured marble from Florence : accord- 
ing to Mr Bayen, it contains 75 parts of mild 
calcaieous earth, 13 or 14 of fiiiflus, and 4 or 
5 of dephlogiilicated iron. 

d. Griotte marble from Autun of Burgundy In 
France : it contains 67 parts of mild calcare- 
ous earth, 26 of reddllh fchiftus, 2 of iron, 
and I of magnefian earth. 

e. The Amandola, which is a green marble, ho- 
ney-comb like, with white fpots. It contains 
76 parts of mild calcareous earth, 20 of fchifius, 
and 2 of femiphlogifticated iron. The cellular 
appearance proceeds from the fchiftus. 

4. Compounds of calcareous earth and mica ; fuch 

as, 

a. The cipoKn from Autun in France .* it is of a 
green colour, and confiils of 83 parts of chalk* 

1 2 of green mica, and i of iron. 

b. The micaceous limeftone, is of a glittering ap- 
pearance, of various degrees of hardnefs, and 
effervefees with acids. Such as the macigno oF 
the Italians; their yellow pietra bigia; and 
their blue pietra columbina or tuikina. 

y. Compounds of calcareous and filiceous earths ; 

fuch as, 

a. The calcareous quartz and pudding-ftone; this 
confifts of lumps of quartz, and fometimes of 
felt- fpar in a calcareous cement. 

b. The limeftone with veins of quarts ; fuch as 
the faxum fahlhergmjey and feveral marbles of 
Sweden and Siberia, which ftrike fire with 
fteel. 

6. Calcareous volcanic pudding-ftone ; fuch as, 

a. The cierchina, which confifts of lumps of fpar 
and lava in a calcareous cement, mentioned by 
Mr Ferber. 

h. The marble, mixed with veins of black or green *• 

lava, mentioned by the fame anthor. 

7. Compounds of calcareous earth, mixed with two 

or more kinds of earth ; fuch as, 

a. The cipolln from Rome, which is a green 
marble with white zones : It ftrikes, though 
difficultly, fire with fteel : it contains ^7,8 
parts of mild chalk, 25 of quartz, 8 of ftilftus, 
and 0,2 of iron, befides the iron contained in 
the argillaceous fhiftus. 

h. The calcareous porphyry, which confifts o£ 
quartz, felt-fpar, and mica in feparate grains, 
united by a calcareous cement. 

c. The limeftone interfperfed with ffioerl'and' 
mica. 

d. To thefe compounds belongs the pyritaceous 
limeftone called by the French Pierre de St 
Amhroix, It is of an Iron grey colour, inter- 
fperfed with fhining particles. Its texture is 
compadl, and fcarcely gives fire with fteel. Its. 
fpecific gravity is 2,7034 It is foluble in acids,, 
and moftly with effervefcence calcines in a 
ftrong fire ; makes nitre fiightly detonate ; 
and if diftillcd affords a fmall portion of vitrio- 
lic acid, and fome. fulphur fublimes^ Its com^ 

ponent 
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potient parts are 75 of rriild calcareous earth 
and 25 of pyrites ; in which are contained 14 
of argill, 7 of quartz and fulphur, and 4 of 
iron. 

Order II. Ponderous Earth. 
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Leherjlein of the Germans and Swedes. Lapis Magnerun 
hepaticus. , Eanl^is. ^ 

This ftone in fome fpecimens conftantly, but in " ^ 
others only when rubbed, fmells like the hepat' 
fulphuris^ or gun-powder. 

It is found* 


Ponderous earth, ["Terra Ponderofa) : Caiik, or 
>?alk. See Earth, Art. I. This is a particular kind 
of earth (like chalk in appearance, but with fome 
very different properties), difcovered in Sweden about 
1774, which by its refuits with other bodies has fome 
fimllarity to the known alkalis. It has not yet 
been found pure, but mixed with other fubflances t 
however, its great fpnci he 'weight eafily diflinguifhes 
it from the others, it being the heaviefl: of all earths. 

1. Its fpecific gravity when confiderably purified 

by art is 3,773. ^ ^ ^ 

2 . This earth combines with aerial acid : and in 
this cafe effervefees with flronger acids. 

3. With vitriolic acid it forms the ponderous fpar, 
which is infohible in water. 

4. Its cryflallization, after being combined with the 
nitrous, or with the muriatic acids, is hardly fo- 
luble ; 

5. But with acetous acid, it becomes deliquefeent. 

6. When pure ; viz. without any mixture of acid 
or alkali, it does not vitrify in the fire. 

7. If deprived of the aerial acid (fixed air) by cal- 
cination, is then foluble in 900 times its weight 
of boiling water. This folution expofed to air, 
forms a cremor, like that of lime-water in the 
fame circumflances, and like it changes alfo the 
vegetable colours. 

■8. Whilfl combined with aerial acid, it is only fo- 
luble in about 1550 times Its weight of Water, 
chiefly if the water has been impregnated alfo 
with the fame aerial acid. 

It expels the cauftic volatile alkali from ammo- 
niacal fait. 

10. Mixed with brimftone it produces a hepar ful- 
phuris, w'hofe folution In water Is but incom- 
pletely decompofed either by the nitrous or the 
muriatic acid, on account of the great attrac*- 
tion between this earth and the acid of fulphur, 
which is fo ftrong that It 

1 1. Separates this acid (the vitriolic) from the ve- 
getable alkali. 

I. Combined with aerial acid; Terra ponder of a acrata. 

See Chemistry-A^^jv. 

It refembles alum, but Is hard and flriated, as If 
compofed of radiating fibres coming from a 
centre. It is found in Alfton-moor in England* 

A, Spar-like gypfum. 

1, Semitranfparent, Bononienfe. The Bono- 

nlan done, or native phofphorus. 

2 . Opaque, a. White, h, Rcddifh. 

B, Ponderous Drufen fpar. 

1. criftatum. Thefe refemble cock’s comb9> 
and are found in clefts and fiffures accreted en 
the furfaces of balls of the fame fubftance. 

2. White. 

3. Reddifh. 

II. United with phlogiflon and the vitriolic acid. 


A. Scaly. 

1 . With coarfe fcales. a. Whitifh yellow. 

2. With fine fparkling fcales. a. Black. 

Order III. Magnesian, Micaceous, and 
Asbestine Earths. 

f I. Magnefian Barths^ 

Magnesia is a w’hite, loofe, and light earth, only 
known fince the beginning of this centuiy. It is ge- 
nerally found combined or mixed with other hetero^ 
geneous fubflances, as other fimple earths are. 

1. When pure its fpecific gravity is 2,330, and 
then 

2. It neither hardens, contradls, nor melts by the 
application of heat, even by the folar rays. 

3. But it melts cafily with borax, or microcofmic 
fait ; though it is fcarcely affedled by fixed al- 
kalis or calces of lead. 

4. Mixed wdth other earths, it produces by fire 
different hard maffes. 

5. It gives no cauflicity except to the volatile al* 
kali t and 

6. Does not effervefee with any acid. 

7. When mixed with water it fhows a Very fmall 
degree of heat, but without any effervefcence. 
And when the water exceeds the weight of 
magnefia about 7,692 times, it is totally dif- 
folved* 

8 and 9. Being put in water and afterwards dried, 
it contains ris parts of its weight 5 though when 
faturated with aerial acid, it will abforb and re- 
tain after being dried parts of water. 

10* This earth combined with aerial acid is more 
foluble in cold than in hot water. 

11. Combined with vitriolic acid It cryflallizes into 
a bitter fait, known by the name of Epfom and 
Seydlkz or Seidfehulifz fait, which is foluble In 
little more than its own weight of water. 

1 2. With nitrous acid it forms a deliquefeent fait. 

13. With the rriuriatic or the acetous acids it does 
not cryflallize : and the mafs being dried, at- 
tra6ls humidity from the air. 

14. It has a flronger attraftlon to the fluor acid 

than to any other (Berg.) : and cryflallizes with 
It into heXanguIar prifms whofe ends are formed 
of two low pyramids, of three rhombs (Rome de 
rifef , _ 

1 J. It is not precipitated from other acids by the 
vitriolic, as calcareous earth is. 

1 6. According to Lavoifier and Macquer, when 
magnefia Is calcined, it becomes phofphorefcent. 

1 . Magnefia combined with vitriolic and other 
acids. 

A. When faturated with the vitriolic acid, it forms 
a bitter fait, called Engltfh or Epfom^ Seydjhutz 
or Sedlitz fait. The falts known under thefe dif- 
K 2 ferent 
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M igncfian ferent names only differ from one another on ac- 
count of fome heterogeneous fubftance, which 
^ is coirihined in them, the vitriolated magnelia 

being the charaderiftic and principal ingredient 
in them all. 

B. Magnelia is found not only combined with the 
vitriolic acid in the waters of Epfom, Sedlitz, 
See, but alfo with the marine acid to a confide- 
rable quantity in fea- water and other fait fprings. 

0 , It is contained frequently in frefh waters, where 
ii Is diflblved by means of a quantity of aerial 
acid. 

II. Combined with other earths. 

Magnefia, when combined with filiceous earth, 
is commonly unduous to the touch, and more 
or lefs difficult to be cut or turned in propor- 
tion to its different degrees of hardnefs. 

It is not diffufible in water : grows hard, and 
is very refradiory in the fire. 

When pounded and mixed with water, it will 
not eafily cohere into a pafle : however, if it is 
managed with care, it may be baked in the fire 
to a mafs, which being broken, fhows a dull and 
porous texture. 

It takes for the moft part, and without much 
labour, a fine poliffi. It is found, 

(i.) Compact and foft; Smedls, Bnangon or French 
chalk. 

a. White, from the Lands-End, in Cornwall. 

b. Yellow. 

c. Rcdand white, from the Lands-End: the foap- 
earth, from Switzerland : it looks like Caftile- 
foap. 

(2.) Solid and compad ; of impalpable particles : 
Steatites or foap-rock. 

a. White, or light green, b. Deep green — 
c. Yellow. 

(3.) Solid, and of vifible particles; ferpentine flone. 
A. Of fibrous and coherent particles. 

This is compofed, as it were, of fibres, and might 
therefore be confounded with the afbeftus, if its 
fibres did not cohere fo clofely with one another, 
as not to be fecn when the flone Is cut and po- 
lifhed. The fibres themfelves are large, and feem 
as if they were twifled. 

a. Deep green. It Is fold for the lapis nephriticus^ 
and is dug at fome unknown place in Ger- 
many. h. Light green, from Skienfhyttan, in 
Wellmanland ; is ufed by the plate-fmiths 
inflead of French chalk. 

a. Of granulated particles ; fine grained fepentine 
flone, the Zoeblitz ferpentine. 
a. Black, h. Deep green, r. Light green, d. 
Red. e. Bluifh grey. f. White. Thefe co- 
lours are all mixed together in the ferpentine 
flone from Zoeblitz, but the green is the mofl 
predominant colour. 

Porcelain earth mixed with iron ; terra porcdlanea 
This is, 

A. Diffufible in water. 

<3. Red, from Montmartre, and China. The wa- 
ter-clinkers which are imported from certain 
places in Germany feem to be made of this 
kind. 


A L O G Y. 

B. Indurated. 

1 . Martial foap earth, 
rz. Red. 

2. Martial foap rock. 
a Black. 
b. Red. 

C. The telgllen of the Swedes ; lapis ollarts. 

a. Light grey, b, Whitifli yellow, c. Dark 
grey. d. Dark green. 

The ferpentine ilone has many varieties ; being 
found, (i.) Veined or fpotted with green fleatites. 
(2.) Red, with veins of afbeflos. (3.) Red, green^ 
yellow, or black with veins or fpots of white calca- 
reous fpar, Is called potze^oera. The black is called • 
nero di prato ; the green nyerde di Sii'za ; but thefe 
names are not retrained to this fpccies. (4.) Veined 
or fpotted with gypfum. (5.) Veined or fpotted w'ith 
barofelenite. (6.) Veined or fpotted with fliHlus — 
And, (7.) With veins of quartz, feltfpar, or fhoerl. 

( Kir'eoan^s Min eralogy . ) 

What Is commonly called ferpentine Is a tmelapls ollarls; 
but being variegated with green, yellowifli, and brown 
fpots, like the fkin of fome common ferpents, it is cal- 
led by that name. Great quantities of this flone are 
found in Italy and Switzerland, where it is often 
worked Into the fliape -of diflies and other vafes. {^Fa* 
hronL) And the gabro of the Italians is nothing elfe 
but a kind of ferpentine, {Alrwan.) 

§ 2. Micaceous Earths* 

Thefe are known by the following chara6lers : 

1. Their texture and compoiition confifl of thin 
flexible particles, divilible Into plates or leaves, 
having a fhining furface. 

2. Thefe leaves or fcales expofed to the fire lofe 
their flexibility and become brittle, and then 
feparate into inner leaves : but in a quick and 
Ilrong fire, they curl or crumple, which is a flep 
towards fufion ; though it Is very difficult to re- 
duce them Into pure glafs by themfelves or with- 
out addition. 

3. They melt pretty eafily with borax, the micro- 
cofmic fait, and the alkaline fait: and may by 
means of the blow-pipe be brought to a clear 
glafs with the two former falts. The martial 
mica Is, however, more fufible than the unco- 
loured ones: Its fpeclfic gravity is 3,000. 

j 4 , Colourlefs or pure mica; daze, glimmer, or gllfl. 

1. Of large parallel plates; Mufeovy glafs. Thist 
is tranfparent as glafs ; found in Siberia and Elf- 
dalen in the province of Wermeland. 

2. Of fmall plates, from Silfverberget, at Runne- 
by, In the province of Blekingc. 

3. Of fine particles like chaff ; chaffy mica. 

4. Of twifled plates ; crumpled mica. 

B* Coloured and martial glimmer. 

1. Brown, femirtranfparent. 

2. Of fine and minute fcales. 

a* Brown, b. Deep green, c. Light green. 

d. Black. 

3. Twifled or crumpled glimmer. 
a. Light green. 

4. Chaffy glimmer. 
a. Black. 
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5, Chryflalllzed glimmer. 

а. Of concentrated and ere6l fcales. 
h. Of hexagonal horizontal plates. 

The tranfparent Mufcovy glafs is ufed for windows, 
and upon all occafions where panes of glafs are want- 
ed. Perhaps it might alfo be advantageoudy employ- 
ed to cover hoiifes. 

The twifted or crumpled mica, which is found at 
Hardol in Jemtland, is there manufactured into kettles 
and other velfels, as alfo for hearths of chimnies: and 
the powder w*uch falls in the working may be mixed 
with the common fait for the didiliation of the muria- 
tic acid. 

f 3. AJbeJline Earths^ 

Thefe are only yet difcovered in an indurated date ; 
and their characters are as follows : 

1. When pure, they are very refraCtory in the fire. 

2. In large pieces they are flexible. 

3. They have dull or uneven farfaces. 

4. In the fire they become more brittle. 

3. They do not drike fire with the deel. 

б. They are not attacked by acids. 

7. They are eafily brought into fufion by borax 
or alkali. 

In this feCtion are included both thofe varieties 
which by foflilogids have been mentioned under the 
names of amiantus and ajbejiusy and have often been 
confounded together. 

I. Albedus, which is compounded of foft and thin 

membranes ; amiantus Wallerii. 

A. Of parallel membranes .* Cortumy five caro mon~ 
tanoy Mountain-leather. 

1. Pure. a. White. 

2. Martial, a. Yellowlfh brown. 

B. Of twided foft membranes ; mountain-cork. 

1. Pure. a. White. 

2. Martial, a. Yellowifh brown. 

II. Of fine and flexible fibres; or earth flax: af 
hejlus Wallerii. 

A. With parallel fibres : Bvfus, 

1. Pure and foft. a. Light green, h. White; 

2. A little martial, and more brittle. 

a. Greenifli, from Badnas Grufva, at Ryddar- 
Iiyttan in Wedmanland. There it forms the 
greated part of the vein out of which the cop* 
per ore is dug; a great part of it is confequently 
melted together with the ore, and is then brought 
to a pure femi-tranfparent martial flag or glafs. 

B» Of brokem and recombined fibres. 

I. Martial. Light green. 

Orderly. Siliceous Earths.. 

Siliceous earth is, of all others, the mod diffi- 
cult to deferibe and to didringuifli perfedly ; however, 
it may be known by the following charaClers, which, 
are common to all bodies belonging to this order. 

I. In its indurated date it is hard, if not in regard 
to the whole, yet at lead in regard to each par- 
ticle of it, in a degree fufficient to drike fire 
with deel, and to fcratch it, when rubbed againft 
it, though the deel be ever fo well tempered. 
When pure, and free from heterogeneous par- 



A I. O G Y. 77 

tides, it does not melt by itfelf, neither in a re- Sfliceo'-s. 
verbatory nor in a blad furnace. 

3. After being burnt, it does not fall to a powder, 
neither in the open air nor in water, as the cal- 
careous earth does, but becomes only a little 
loofer and more cracked by the lire, unlefs it has 
been very flowly, and by degrees, heated. 

It excites no effervefcence with acids. 

5. In the fire it melts ealied of all to a glafs with the 
fixed alkaline fait ; and hence it has got the name 
of vitrefeent, though this name is, properly 
fpeaking, lefs applicable to this order than to a 
great many other earths. 

To the above we may add. the following properties, 
from Bergman. 0 

6. It is not foluble in any of the known acids, the 
fluor-acid only excepted. But, 

7. It may be dilTolvcd by the fixed alkali, both in 
the dry and wet way. 

8. If the fixed alkali is only half the weight of the 
filiceous earth, it produces a diaphonous and 
hard glafs ; but when it is in a doub;e or triple 
proportion, then the glafs deliquefees of itfelf 
by attradling the humidity of the atmolphere.^ 

9. It melts eafily with borax ; but 

10. With microfcomic fait it is more difficult, and. 
requires a longer time to melt. 

i>. This earth has a great analogy to acids, as it is 
perfectly diffolved in that wonderful natural hot- 
water-fpout above ninety feet high at Geyfer, in. 

Iceland, where by cooling it formt> a filiceous 
mafs. 

§ I. GemSy or precious fones,. 

I. Diamond. Adamas gemma. See Diamond. 

1. Of all dones, it is the harded. 

2. Is commonly clear, or tranfparent ; which qua- 
lity, however, may, perhaps, only belong to its 
crydals, but not to the rock itfelf from which 
they have their origin. 

3. Its fpecific gravity is neared 3,500. When 
brought to Europe in its rough date, i^ is in 
the form either of round pebbles with fliining. 
furfaces, or of crydals of an odloedral form. 

a\ Colourlefs, or diaphonous, or the diamond pro- 
perly fo called; 

But it alfo retains this name when it is 
tinged fomevvhat red or yellow. Being rub- 
bed, it difeovers fome eledlrical qualities, and 
attracts the madic. 

h. Red Ruby. Adamas ruher ; Ruhinus . — 

Which, by lapidaries and jewellers, is, in re- 
gard to the colour, divided into, 

1 . The ruby of a deep red colour Inclining a 
little to purple., 

2. Spinell, of a dark colour. 

3i The balafs, pale red, inclining to violet. 

Thisisfuppofed tobethe mother of the rubies. 

4. The rubicell, reddifli yellow. 

However, all others do not agree in the 
charadlers of thefe dones. 

11. Sapphire. Sapphyrus gemma. 

It is tranfparent, of a blue colour ; and Is faid: 
to be in hardnefs next to the ruby, or diamond. 

HI. To.- 
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III. Topaz. *Topa%ius gemma, 

a. The pale yellow topaz ; which Is nearly un- 
coloured. 

b. The yellow topaz. 

c. Deep yellow, or gold coloured topaz, or orien- 
tal topaz. 

d. Orange-coloured topaz. 

e. The yellowifh green topaz, or chryfoUle. 

f. The yellowifli green, and cloudy topaz, the 
chryfoprafe [a), 

g. Bluifh green topaz, or the beryl. 

This varies In Ita colours'; and is called, when 

1. Of a fea-green colour, the aqua-martne, 

2. When more green, the beryl, 

IV. Emerald. Smaragdus 

Its chief colour la green and tranfparent. It 
is the fofteft of precious ftones, and when heated 
it is phofphorefcent like the fluors. 

V. To the precious ftones belong alfo the jacinths, 

or hyacinths ; which are cryftals harder than 
quartz cryftals, tranfparent, of a fine reddlfa- 
yellow colour when In their full luftre, and form- 
ed in prifms pointed at both ends: thefe points 
are always regular, in regard to the number of 
the facets, being four on each point ; but the fa- 
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cets feldom tally : the Tides alfo which form the Siliceous 
main body, or column, are very uncertain in re- 

gard both to their number and fhape ; for they 

are found of four, five, fix, feven, and fometimes 
of eight, fidcs ; further, the column or prifm 
"is In fome alfo fo comprefted, as aim oft to re- 
femblc the face of a fpherlcal facetted garnet. 

Mr Cronftedt fays, he got fome jacinths of a 
quadrangular figure, wdilch did not melt in the 
fire, but only became colourlefs. 

VI. The amethyft is a gem of a violet colour, with 
great brilliancy, and as hard as the beft kind of 
rubies or fapphires, from which it only diftVrs 
by its colour. This Is called the orienfa! ame- 
thyjl; and is very rare : when it Inclln es to the 
purple, or rofy colour. It is more eileemed than 
when it is nearer to the blue. 

Thefe amethyfts have the fame figure, hard- 
nt^fs, fpecific gravity, and other qualities, as the 
beft fapphires ®r rubles ; and come from the fame 
places, particularly from Perfia, Arabia, Arme- 
nia, and the Weft Indies. 

The amethyfts called Occident are of the 
fame nature as rock cryftals, and have the fame 
gradations, viz. of a violet inclining to the* 

purple 


(a) In the Annals of Chemijlry^ Vol. I. we have the following account of the method of digging for the 
chryfoprafus, and of the earths and ftones with which it Is accompanied. 

This precious ftone is found in certain mountains in Silefia, which feem to begin thofe of Tradas, extend- 
ing to wdthin half a league of Glatz. Thefe mountains appear, in general, to confift of a number of ftrata, 
horizont?.! or inclined, compofed chiefly of fubftances containing magnefia, but llkewlfe mixed with calcare- 
ous, argillaceous, and Tiliceous earths. The greateft part of thefe confift of ferpentine, mixed with afbeftos 
and anianthus, grey argillaceous earths, boles, and red or green ochres, ftone marrow, fteatites, or foap- 
ftone, and talc. In thofe mountains alfo we meet wuth quartz, petrofilex, opal, and chalcedony, in detach- 
ed fragments, and fometimes in continued veins. We alfo difeover in them veins of fand, of the nature of 
granite. Sometimes the ferpentine is met with at the furface ; fometimes at the depth of 20 or 30 feet. The 
ftone marrow feems here to be produced by the decompofttion of a very mliky fpecies of opal agate named 
cachokng ; for at the depth of 50 feet and upwards the veins of this foapy earth affume a degree of folidity, 
and w^e find nothing but hard and femitranfparent cacholongs. 

The above-mentioned ftrata are crofTed by a great number of cracks filled with green-coloured earths and 
ftones ; but thefe frequently do not contain a fingle true chryfoprafus. They are fometimes found immediate- 
ly under the vegetable mould, or at the depth of fome feet, in fliapelefs mafles, covered with a heavy day, 
and fometimes enveloped by an un6tuous earth of a beautiful green colour, which it derives from the calx of 
nickel. In other places, the chryfoprafus has been found in uneven laminae of feveral yards in length and 
breadth, either immediately under the mould, or in the upper ftrata of ferpentine, which have little folidity % 
and very beautiful ones have been found at the depth of feven or eight fathoms ; and fome have been met with 
in grey day at the depth of four fathoms. In fome places alfo they are met with in a kind of red ochre, 
which is attradled by the magnet ; in others they are found in the clefts of rocks. The beautiful green chry- 
foprafus is found moft plentifully In the mountain of Glaflendorf. In another mountain named Kofsmutz, 
where it is alfo found, the pieces are fo porous, and fo much fpotted with white, &c. that fometimes upwards 
of 1000 of them have not afforded one large enough for the life of the jewellers. The defers are frequently 
■ oiTy difcoverable on polifliing, as the green opal, while rough, perfeftly refembles the chryfoprafus ; but, on 
polifhing the ftones in which It is contained, it is detedfed by its want of luftre. 

The quantity in which thefe ftones are found is not fufficient to afford the cxpences of regular mining ; the 
moft profitable way, therefore, of obtaining them is by making trenches in the earth from four to fix feet 
deep. Almoft all the mountain of Kofemutz, however, has already been examined in this manner ; fo that 
they now dig for the: chryfoprafus In quarries by uncovering a bank of earth or ftone, and defeending to 
Other banks by fteps in the open air, fo as to throw the rubbi/h back from bank to bank. This method, how- 
ever, cannot be continued farther than 24 or 30 feet, otherwife the produce would not defray the expence. 
The only tools employed In digging for the chryfoprafus are a fpade and pick-ax ; the former to remove the 
^he latter to detach the chryfoprafus itfelf from the ftones which furround it. 

Vodivw4S accounts have been given of the component parts ©f this precious ftone, Lehmann thinks, that 

the 
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purple or rofy colour, or inclining to the blue ; 
very often they are £emi-tranfparent,. without 
any colour in one end, and violet towards the 
other. The beft are found in the Vic moun- 
tains of Catalonia in Spain, and at Wiefenthal 
in Saxony, as well as in Bohemia in Germany, 
in Italy, and in the province of Auvergne in 
France. 

Cryftals within the geodes, or hollow agathe- 
balls, are very often found of an amethyll co- 
lour, and fome are very fine. 

What we call amethyjl rooty or wether of ame- 
thyjly is but a fparry fluor, of which we have 
plenty in Derbyihire : many fine ornamental 
pieces are made of this fubftance in different 
forms and lhapes. Thefe fpars are found in in- 
fulated maffes, fometimes pretty large; but never 
in the form of large rocks. 

VII. The garnet, (Granatus,) This ftone, when 
tranfparent and of a fine colour, is leckoned 
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among the gems : but it varies more than any^- SiTTccoua 

both in the form of its cryftals and in its colour, 

fome being of a deep and dark red, fome yel- ^ 

lowifh and purplifh, and fome brown, blackifh, 

and quite opaque. In general, their luftre is 

lefs than that of other gems, as well as their 

hardnefs, which yields to the file, although they 

may ftrike fire with fled. But as to their form, 

thefe cryftals take almoft all forts of figures, as 

the rhomboidal, tetradecaedral, &c. and fome are 

of an irregular form. 

Their colour proceeds from the iron which 
enters Into their compofitlon ; and, according to 
M. de Saufiure, even the fineft oriental garnets 
attract the magnetic needle at a fmail diftance. 

The Syrian garnet is the fineft and beft efteem- 
ed. it is of a fine red, inclining to the purple 
colour, very diaphanous, but lefs brilliant than 
the oriental amethyft. It feems to be the ame^ 
thyJli%ontas of Pliny : the Italians call it rullno Ji 

roccGy 


the colour of it is owing to fome ferruginous particles modified in a particular manner ; but the experiments 
he adduces for this opinion are not fatisfadory. Mr Sage attributes the colour to cobalt from the blue colour 
it imparts to glafs. Mr A chard thinks the ftone contains ca’x of copper as we 1 as calx of iron ; bccaufe a 
part of the metal feparable from it may be diflbivcd in volatile alkali. The following are the experiments of 
M. Klaproth upon the fubjeeft.. 

1. On heating feveral pieces of very pure chryfo-piafus red hot, and quenching them in water, the. colour 
was changed from green to bluifh grey ; and, on repeating the operation, it became a white grey. They 
were found to have loft in weight one and an half per cent, and were eafily pulverable in a glafs mortar. 

2. Three hundred grains of chryfoprafus were mixed with double its weight of mild mineral alkali, and the 
mixture heated for fome hours red hot, in a porcelain crucible. The mafs was then powdered, and digefted 
in diftilled water. By filtration, a yellowifh grey refiduura was obtained, weighing 44 grains ; the filtered 
liquor was limpid and colourlefs, a copious precipitate being formed with muriatic acid, which being walk- 
ed and dried was found to be filiceous earth. 

3. The 4^ grains of yellowifh grey refiduum were digefted in a retort, with 352 grains of aqua regia ; a great 
part of which was evaporated. The acid which came over was returned Into the retort, and filtered after a 
fecond digeftion. The refiduum was a very fine white filiceous earth, which, after being walked, dried, and 
heated red hot, weighed 20 grains. 

4. The fiftrated folution was of a pale green, but on fuperfaturation with volatile alkali Immediately turn- 
ed of a bhiilh colour, precipitating a fraall quantity of brownifh gelatinous matter ; which, when colledled, 
twice diftilled with nitrous acid, and afterwards ftrongly heated, yielded a brown calx of iron, weighing no 
more than a quarter of a grain : whence our author concludes,, that iron does not contribute to the colour of 
the chryfoprafus, as we know many colourlefs ftones which contain as great a quantity of that metal. Thia 
fma'l quantity of calx w^as left after digefting the gelatinous refiduum. On precipitating the foluble parts, 
they appeared to confift of aluminous earth, in an excelfively divided ftate ; which being wallied and dried, 
weighed half a grain. 

5. To find whether the folution contained calcareous earth or not, he mixed w’ith that, fuperfaturated 
with volatile alkali, a faturated folution of mild mineral alkali, which precipitated four grains and an half of 
w^hite aad very pure calcareous earth, 

6. Nothing more was precipitated from the folution, either by acids or alkalies, after the feparation of the 
calcareous earth, though it ftill retained a bluifh colour. It was poured into a retort, and evaporated to. 
drynefs ; the refiduum was of a 'yellowifh colour, which became green on being dlflblved in diftilled water. 
Mild mineral alkali threw down only a little earth of a greenifh white colour ; which being re-diffolved in de- 
phlogifticateci nitrous acid, and precipitated with Pruflian alkali, the liquor yielded 17 grains of a fea-green 
powder. This precipitate, in our author’s opinion, is the colouring principle of the chryfoprafus ; and this 
principle he afterwards found to be calx of nickel. 

7. Our author likewdfe attempted to analyfe the chryfoprafus in the moift way by concentrated vitriolic acid 5 
in which procefs his chief view was to difeover whether or not the ftone contained any volati e particles or not. 
On an ounce of crude chryfoprafus, therefore, when put into a retort, he poured an equal quantity of redli- 
fied vitriohe acid, and two parts of diftilled water. After the latter had paffed over into the receiver, the fire, 
was increafed to force over the fuperabundant acid ; a part arofe in white vapours, and fome fell into the re- 
ceiver with an hilling noife. Boiling water, which had been diftilled, was then poured upon the refiduum, . 
and the folution filtered. The powdered chryfoprafus left on the filter had not been perfe<^ly diflblved, and,.. 

in.. 
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ro'cea^ and is found in Syria, Calcutta, Cananor, 
Camboya, and Ethiopia. 

The fine garnet of a red inclining to a yellow 
colour, is xkit for anus of the ancients, the *y^r- 
meille of the French, and the glacinto guarnacino 
of the Italians. Its name is taken from So^ 
Han, or Surian, a capital town of Pegu, from 
whence thefe gems are brought ; when they 
have a brownifh taint, they are then called hy* 
achifbs. 

The occidental garnet is of a deep and dark 
red, and its hardnefs is lefier. However, fome 
very fine hard garnets are found in Bohemia. — 
Garnets are alfo found in Hungary, at Pyrna in 
^•Silefia, at S. Sapho in the canton of Berne, in 
Spain, and in Norway. ^ 

The garnet melts in the focus of a good burn- 
ing glafs into a brown mafs, which is attradled 
by the loadftone ; and this fhows that iron enters 
•confiderably into its compofition. 

Some garnets are found, which contain a little 
gold. Thofe called Hngraupen by the Germans 
contain tin. 

VIII. Tourmalin ; Lapis eleBricus, 

This is a kind of hard ftone, lately brought 

N® 222. 
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into notice by its eleftrlcal properties. Sec Siliceous 
Tourmalin. 

1. Its form is a prifm of nine fides of different * , ■ * 

breadths, moftly truncated, and feldom termi- 
nating in a^ pyramid at each end, which is 

either compofed of three pentagons, or of nine 
triangles. 

2. When heated in the fire, it gives figns of con- 
trary elediricity on the two oppofite ends of 
their prifmatic form^ But many of thefe ftones 
are not in the leail electric. However, on being 
rubbed, they become electric in their fides, like 
other diaphanous gems. 

3. It is as hard almoll as the topaz, and ftrikes fire 
with fteel. 

4. It, melts by itfelf In a ftrong fire, though with 
difficulty. 

5. With' the microcofmic fait it melts perfe6lly ; 
but only In part with borax. 

6. With mineral alkali It is divided into a kind 
of powder. 

7. The three mineral acids diffolve it when firfl re- 
duced to a powder. 

8. It bears a greater fimllarity to fchoerl than 
to any other ilone ; but its component parts 

Ihow 


rn generah had undergone but little alteration, fo that he could not by this method determine the component 
parts. M. Achard, however, was more fuccefsful, and by a fimilar method determined the component parts 
of this gem to be five grains of an earth, which, diflilled with vitriolic acid, became volatile ; eight grains of 
calcareous earth, fix grains of magnefia, tvi^o grains of calx of iron, three grains of calx of copper, and 
456 of filiceous earth. 

M. Klaproth never met with any volatile earth or magnefia in his experiments on this gem ; and therefore 
concludes, that the chryfoprafus ufed by him had been effentially different from that made ufe of by M. 
Achard ; and he feems not to give credit to the account of any copper being found in it. 

8. One part of crude chryfoprafus, well powdered and wafhed with two parts of mild vegetable alkali, 
yielded a violet-coloured glafs, which in the atmofphere ran into a brownifh coloured liquor. 

9. Five parts of the gem, wdih four of mild alkali, gave a beautiful violet-coloured glafs after being two 
hours in fufion. 

10. Equal parts of crude chryfoprafus and mild mineral alkali, yielded a tranfparent glafs in thin laminae, 
of a brown colour, refembling that of the tourmalin, the furface being marked with fine reticulated veins j 
v/hich veins arofe from fmall grains of very fine reduced nickel placed in lines again ft one another. 

11. Equal parts of crude chryfoprafus and calcined boi*ax, gave a clear, tranfparent, and brown glafs, re- 
fcmbling the fmoky topaz. 

I 2-. Equal parts of chryfoprafus, extraifted by vitriolic acid and calcined borax, yielded a fimilar glafs of a 
jc^ear brown colour ; “ which proves (fays our author), that the vitriolic acid was incapable of perfedly ana- 
iyfing the chryfoprafus, though I had ufed a double portion of the earth.’’ 

13. Eighty grains of prepared filiceous earth, fixty grains of mild fixed alkali, with three grains of calx 
of nickel procured from the chryfoprafus, yielded a beautiful, clear, and violet coloured glafs. 

14. On fubftituting three grains of calx produced from an ore of nickel, a glafs was produced exa<ffly like 
the former. 

1 5. Sixty grains of prepared filiceous earth and calcined borax, with three grains of calx of nickel from 
the chryfoptLUus, yielded a tranfparent glafs of a clear brown colour. 

16. Si^.1^ grains of prepared filiceous earth and vitrified phofphoric acid, wnth three grains of calx of nic- 
kel from the chryfoprafus, gave a glafs of the colour of honey. 

17. Thus the attempts of M. Klaproth to recompofe the chryfoprafus proved abortive. From his experi- 

ments, however, he deduces the following conclufions : i. The blue colour obfcrvable in the glafs produced 
by fufing the chryfoprafus with vegetable alkali, arlfes entirely from the nickel contained in the gem ; and the 
experiment (hows that the calx of nickel, when purified as much as pofllble, has the furprifing property of 
tinging glafs frits prepared with vegetable alkali of a blue colour. “ But (fays he) why was not this colour 
alfo obtained with foda ? and what Is the caufe of a difference fo little to be expedled ?” 2. By thefe experi- 
ments the fuppofition of M. Sage is refuted, that the metallic matter which colours the chryfoprafus is co- 
balt : many metallic fubftances befides cobalt, it is well known, give by certain proceffes a blue glafs ; thus 

cobalt. 
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fhow that !t may be ranged with propriety in 
this place, along with other precious Hones : as 
the argillaceous earth is alfo the moft prevalent 
in Its compofition. 

a. The oiiental tourmalines are found in the 
ifland of Ceylon. They are tranfparent, of a 
dark brown yellow ; and their fpecific gravity 
is from 3062 to 329 5’. 

b» From Brafil. Tranfparent. Thefe are green 
for the moll part ; but there are alfo fome red, 
blue, and yellow j their fpecific gravity Is from 
3075 to 3180. 

r. From Tyrol. Of fo dark a green as to ap- 
pear opaque. Their fpecific gravity is about 
3050. 1 hefe are found in beds of fleatites 

and lapis-ellaris, among the micaceous veins, ' 
talcs, and hornblende of Schneeberg, Jurzagl, 
and Zillerthal, in the mountains of Tyrol. 
d. From the mountains of Old Caftile in Spain. 
Thefe are tranfparent, and have the fame pro- 
perties as the preceding ones, 
lx. The opal, Opalus ; the girafole of the Italians. — 
This is the mofi; beautiful of all the flint kind, 
owing to the changeable appearance of its co- 
lours by refledlion and refradlion, and mull there- 
fore be defcribed under both thefe circumftances. 

X. The opal of Nonnius, the Sangenon of the In- 
dians. This appears olive-coloured by reflec- 
tion, and feems then to be opaque ; but when 
held againfl the light, is found tranfparent and 
of a fine ruby red colour. 

There is, however, another of the fame kind 
In Sweden, which by reflc6Uon appear^ rather 
brown ; but by refraction it is red, with violet 
veins. 

2. The white opal. Its ground is white, of a 
glafs-like complexion, from whence are thrown 
out green, yellow, purple, and bluifh rays ; but 
it Is of a reddifli or rather flame-colour when 
held againfl; the light. 

a. Of many colours ; the oriental opal. 

Of a milky colour. 

r. Bluifh, and femi-tranfparent. This Is not 

VoL. XII. Part I. 


fo much valued as thofe which are more Siliceous 

opaque, becaufe it is eafier to be imitated 

by art. 1 

Of ^art%» 

This ftone Is very common in Europe, and eafier to 
be known than defcribed. It Is diftinguiflied from 
the other kinds of the fillceous order by the following 
qualities. 

1. That it is ttiofl: generally cracked throughout, 
even in the rock itfelf ; whereby, 

2. As well as by its nature, it breaks irregularly, 
and into fharp fragments. 

3. That it cannot eafily be made red-hot without 
cracking ftill more. 

4 It never decays in the air. 

5. Melted with pot-afhes, it gives a more folid 
and fixed glafs than any other of the filiceous 
order. 

6. When there has been no interruption in its 
natural accretion, its fubftance always cryftal- 
lifes into hexagonal prifms pointed at one or 
both ends. 

7. It occurs In clefts, fiffures, and fmall veins in 
rocks. It very feldom forms large veins, and 
ftill feldomer whole mountains, without being 
mixed with heterogeneous fiibftanccs. 

According to Mr Kirwan, quartz neither lofes 
Its hardnefs nor its weight by calcination Its 
texture is lameflar. Thefe ftones are in general 
the pureft of the filiceous kind, though mofi 
contain a flight mixture of other earths ; the 
moft obvious diftindion among them arifes from 
their tranfparency or opacity. 

Quartz is found, 

(i.) Pure. 

Solid, of no vifible particles, with a glofly fur- 
face. Fat quartz. 

ti. Unco'oured and clear. This has no cryftaHifed 
form, but is neverthdefs as clear as quartz cryftalg 
of the beft water. 

Wliite, the common fat quartz. 

c. Blue 
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cobalt gives a blue colour to combinations of the mineral alkali with phofphoric acid, to mineral alkali itfelf, 
to potafli, and to borax. The acid of tungften (falfely fo ca'led) alfo gives a blue colour to frits made with 
phofphoric falls, but not to thofe made with borax } the calx of nickel gives a blue colour only to frits made 
with potafh, brown to thofe with mineral alkali and borax, and yellow, like honey, to combinations of phof- 
phoric acid with mineral alkali.’’ 3. As the chryfoprafus gives a brown colour with borax, and the folution 
of this ftone in muriatic acid gives no figns of coba’t diflblved in the fame acid ; this fliows that there is no 
coba't in the ftone. Mr Sage, indeed, pretends, that he has obtained a blue glafs from the chryfoprafus and 
borax ; but this is contradl 'led by experience. 4. The mineralogical charafter of the chryfoprafus, therefore, 
is a quartz coloured green by nickel. Three hundred grains of it contain 2884 - of filiceous earth calcined to 
rednefs, one quarter of a gr ain of pure aluminous earth, two grains and an half of calcareous earth calcined 
to rednefs, three grains of calx of nickel, and one quarter 1 of a grain of calx of Iron. All thefe were 
cxtr?.6led in the experiments ; and there were befides five grains and an half of wafte. 

Our author mentions, that in the collcdlions of chryfoprafus which have been brought to him, he has con- 
ftantly o> ferved green opal, in bits of vein from half an inch to an Inch, and fixed in its borders ; the reddifli, 
yellow, and white opals, on the contra!*}^, are generally met with on a green or brownifli pecrofilex But the 
white opal, which, as well as the green, is found in pieces of the nature of matrix, differs from the true opal, 
approaching the chalcedony and the opaque milky quartzes. This kind of tranfparent opal, radiated with a 
whitifh blue, contains the following ingredients in its compofition : Siliceous earth, 237 grains ; aluminous 
earth, a quarter of a grain ; calx of iron, a quarter of a grains — in af, 2 7-f grains. In 240 grains were two 
and an half of wafte. The colour of tiiis ftone, as well as the chryfoprafus, in our author’s opinion, is de- 
rived from nickel. 
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c. Blue. 

^/. Violet. 

B, Grained. 

a. White, b. Pale green. 

C. Sparry quartz. 

This is the fcarcefl; ; and ought not to be con- 
founded witL the white felt-fpat, being of a 
fmoother appearance, and breaking into larger 
and more irregular planes. 
a, Whitiih yellow, b. White. 

D* Cryftallifed quartz. Rock cryflal. Quartz 
cryftal. 

j. Opaque, or femii-tranTparent. 

a. White, or of a milk colour. 

b. Red, or of a carnelian colour. 
i\ Black. 

Clear. 

a» Blackifh brown, fmoky topaz, or raunch topaz 
of the Germans. 

h. Yellow; found in Bohemia, and fold inftead 
of topazes. 

c. Violet ; the amethyfl from Saxony, Bohe- 
mia, and Dammemore in Upland (b.) 

d. Uncoloured ; rock cryftal, properly fo called. 
When thefe coloured cryftals are not clear, 
they are called Jlufs ; for inftance, topaz-Jlufs y 
amethyjl-jtufsy 6cc. (c.) 

( 2 . ) Impure quartz. 

A. Mixed with iron, in form of a black calx.— 
This is of a glofly texture, and contains a great 
quantity of iron. 

B. Mixed with copper in form of a red calx. 

Red. 

J 3.' Of Flints. 

The flint ( Sllex pyromachusy Lapis corneusy or the 


horvfetn of the Germans) forms a kind of Intermc- Siliceous 
diate fubftance between quartz and jafper ; both which, 
however, it fo nearly refembles, that it is not eafy to * i 

point out fuch charaders as fliall readily diftinguifli it 
from them. We can only, therefore, fpeak of its 
properties comparatively. 

1. ft is more uniformly folid, and not fo much, 
cracked in the mafs as t'he quartz ; and, 

2. It is more pellucid than the jafper, 

3. It bears being expofed to the air without de- 
caying better than the jafper, but not lb well as 
the quartz. 

4. It is better for making of glafs than the jafper^ 
but is not quite fo good as quartz for that pur- 
pofe. 

5. Whenever there has been an opportunity in tin's 
matter of its (hooting into cryftals, quartz cry- 
ftals are always found in it ; juft as if the quartz 

* made one of its conftituent parts, and had in cer- 
tain circumftances been fqueezed out of it : this 
is to be feen in every hollow flint, and its clefts^, 

. which are always filled up with quartz. 

^ 6. It often (hows moft evident marks of having been 
originally in a foft and filmy tough ftate like glue 
^ or jelly. < 

The feveral varieties of this fpecies have ob- 
tained more diftindl names with reipedi to their 
colours than from any real difference in their 
fubftance ; but thefe are ftill neccffary to be re- 
tained, as the only names ufed by jewellers and 
others, who know how to value them accord- 
ingly. 

I. Jade. Lapis nephriticus. Jafpachates. 

The true lapis nephriticus feems to belong to 
this filiceous order, as it gives fire with fteel, 
and is femi- pellucid like flint; it does not har- 
den 




(b) The moft tranfparent are called falfe diamond Sy Brljloly Kerry Jlonesy Alengon diamondsy See. The 
coloured tranfparent cryftals derive their tinge generally from metallic calces, though in exceeding fmall por- 
tions : they all lofe their colours when ftrongly heated. Thefe are what we call falfe gems, viz. 

The redy from Oran in Barbary, fedfe rubies. 

The^e//ow, from Saxony, falfe topazes. 

greeny from Dauphiny, (very rare) falfe emeralds y or prafes. 
violet y from Vil in Catalonia, falfe amethyjls. 

The hluey from Puy in Valay, France, falfe fapphires. 

There are alfo opaU or rainbow cryfals, fome of which make a very fine appearance ; the various colours of 
which are thrown out in zones acrofs the furface, though they never fhine like the oriental opal. 

(c) M. Fourcroy makes a remarkable difference between the cryftals and the quartz, by affirming 
that the former are unalterable in the fire, in which they neither lofe their hardnefs, tranfparency, nor co- 
lour ; whilft the quartz lofcs the fame qualities, and is reduced by it to a white and opaque earth. He 
claffes the rock cryftals, 

I ft, According to their formy viz. T, Infulated-hexagonal-cryftals, ending in two pyramids of fix faces, 
which have a double refradion, or fhow two images of the fame objedl when looked through. 2. Hexagonal 
cryftals united, having one or two points. 3. Tetrsedral, dodecasdral, flated cryftals ; and which, though 
hexagonal, have neverthelefs their planes irregular. 4. Cryftals in large maffes, from the ifland of Mada- 
gafear, which have a Ample refradlion. 

zdly. As to the colour, they are either diaphonous, reddifh, fmokey, or blackifti. 

3dly, As to accidental changes, fome are hollow : fome contain water within one or more cavities : fome 
arc cafed, viz. one within the other : fome are of a round form, as the pebbles of the Rhine : fome have 
a cruft 6f metallic calces, or of a pyrites : fome are of a geodical form, viz. cryftallifed in the infide of a ca- 
vity : fome feem to contain amianthe, or afbeftus, and others contain fhlrls. 

The fame author reckons among cryftals, the oriental topaz, the hyacinth, the oriental fapphire, and the 
amethyft. Mr UaubentQn has always looked on this laft as a quartzous eryftal. 
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den in fire, 'but melts by the folar heat in the 
focus of a burning lens into a tranfparent green 
glafs with feme bubbles. That called by the 
name of circonc‘[fton Jlone^ which comes from the 
Amazon river, imelts eafier, in the fame folar 
fire, into a brown opaque glafs, which is far lefs 
hard than the ftone itfelf. {^Macquer,) 

This {tone is fuperior in hardnefs to quartz, 
though from its undfuofity to the touch, one 
;Would fufpe6l it to contain a large portion of 
argillaceous earth, or rather of magnefian earth, 
as Mr Kir wan fee ms to fufpedl. 

Its fpecific gravity is from 2,970 to 3,389. — 
It is of a granular texture, of a greafy look, and 
exceedingly hard : is fcarcely foluble in acids, 
at leail without particular management, and is 
infufible in the fire. M. Sauffure feems to have 
extraded iron from it. 

a. It is fometimes of a whitifh milky colour, from 
China; but moftly 

h. Of a greenifh, or 

c. Deep-green colour, from America. 

d. Grey, yellowifh, and olive colour : thefe are the 
vulgar lapis nephriticus ^ they being fuppofed to 
cure the nephritic pains by their external appli- 
cation to the loins. 

The femi-pellucidity, hardnefs, and fpecific gra- 
vity, are the chara6lers by which the lapis ne- 
phriticus may be diftinguifhed from other itones. 

II. Cat’s eye ; Pfeudopalus, The fun-ftone of the 

Turks, called guneche. 

This ftone is opaque, and reflets green and yel- 
lowilh rays from its furface : it is found in Sibe- 
ria. It is very hard and femi-tranfparent, and 
has different points, from which light is refledled 
with a kind of yellow-brown radiation, fomewhat 
fimilar to the eyes of cats, from whence it had 
its name. Jewellers do not fall to cut them 
round to the greateft advantage. The beft of 
thefe fiones are very fcarce. One of thefe of one 
inch diameter was in the cabinet of the grand 
duke of Tufeany. 

III. Hydrophanesy or Oculus Mundt ; alfo called Lapis 
mutahilis. 

The principal property which diflinguifhes this 
from all other ftones, is that it becomes 
tranfparent by mere infufion in any aqueous 
fluid ; but it gradually refumes its opacity when 
dry. 

IV. The onyx. Onyvi camehuja, Memphites. It is 

found of two forts. 

a. Naihc®loure 4 onyx, having pale flefh-coloured 
and white lines. 

h. With black and white lines. The oriental 
onyx. 

V. The chalcedony, or white agate, is a flint of a white 

colour, like milk diluted with water, more or lefs 


R A L o G Y. 

opaque : it has veins, circles, and round fpots. 
It is faid to be fofter than the onyx, but much 
harder than thofe agates which are fometimes 
found of the fame colour. 

a. The white opaque chalcedony, or caholongy 
from the Buckharifh Calmucks. This wasfirlt 
made known by one Renez, a Swedifh officer, 
who for feveral years had been in that country. 
The inhabitants find this flint on the banks of 
their rivers, and work idols and domeftic vef- 
fels out of it. 

h» Of white and femi-tranfparcnt flrata ; from 
Ceylon. 

c, Bluifh grey ; from Ceylon and Siberia. 

VI. The carnelian. Carniolus, 

Is of a brownifli red colour, and often entirely 
brown. Its name is originally derived from its 
refemblance to flefh, or to water mixed witii 
blood. 

a. Red. 

b, Yellowifli brown, looks like yellow amber. It 
is faid not to be fo hard as the chalcedony. 

VII. The fardonyx. 

This is a mixture of the chalcedony and carnelian, 
fometimes ftratumwife, and fometimes confufedly 
blended and mixed together. 

a. Striped with white and red flrata ; this ferves 
as well cut in cameo as the onyx. 

b. White, with red dendritical figures. This 
very much rcfembles that agate which is called 

mocha Jione ; but with this difference, that 
the figures are of a red colour in this, inflead 
of black, as in that agate. 

Between the onyx, carnelian, chalcedony,, 
fardonyx, and agate, there feems to be no real 
difference, except fome inexplicable degrees of 
hardnefs. 

VIII. The agate ; Achates. 

This name is given to flints that are variega- 
ted with different colours, promifeuoufly blended 
together ; and they are efleemed in proportion to 
their mixture of colours, their beauty, and ele- 
gance. Hence alfo they have obtained variety 
of names, moflly Greek, as if the bufinefs of the 
lapidary in cutting of them, and admiring their 
feveral beauties and figures, had been derived from 
that nation alone (d). 

a. Brown opaque agate, with black veins, and 
dendritical figures ; the Egyptian pebble. 

b. Of a chalcedony colour ; achates chalcedonifans. 

c. Semi-tranfparent, with lines of a blackifli 
brown colour, and dendritical figures ; the mo- 
cha flone. 

d. Semi-tranfparcnt, with red dots ; Gemma divl 
Stephani. When the points are very minute, 
fo as to ^ve the flone a red appearance, it is 
by fome called Sardea. 

L 2 e. Seml- 
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(d) On the fide of a hill near the church of Rothes in Moray, is a quantity of fine agate of elegant red 
and white colours. It is very hard, heavy, of a fmooth uniform texture, and of a confiderable brightnefs ; 
in which the red are remarkably clear, and finely mixed and ffiaded through the flone. Mr Williams fays 
that this is the largefl and moft beautiful agate rock he ever faw ; and fo fine and hard as to be capable of 
the highefl luflre in polilhing. 
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e. Semi-tranfparent, with clouds of an orange co- 
lour. 

f. Deep red or violet, and feml-tranfparentt 

g. Of many colours, or variegated. 

h. Black. 

IX. Common Flint ; Pyromachus, 

"J"his, in reality, is of the fame fubilance as the 
agate ; but as the colours are not fo ftriklng or 
agreeable, ic is commonly confidered as a diffe- 
rent fub fiance. 

o. Blackifli grey, from the province of Skone. 

h. Yellow femi-tranfparcnt, from France. 

c. Whltifh grey. 

d, Yellowifh brown. 

When the flints are fmall, they are in Eng- 
land cdMo-A pebbles ; and the Swedifh failors, who 
take them as ballafl, call fingel. 

X. Chert ; Petrqfdex, Lapis Conieus. The hornjlein 

of the Germans. 

This is of a coavfer texture than the preceding, 
and alfo lefs hard, which makes it confequently 
not fo capable of a polifh. It is femi-tranfparent 
at the edges, or when it is broke into very thin 
pieces. 

a. Chert of a flefh colour, from Carl-Schakt, at 
the filver-mine of Salberg, in the province of 
Wellmanland. 

h, Whitilh yellow, from Salberg. 

c. White, from Kriflierfberg, at Nya Kopparber- 
get in Weflmanland. 

d, Greenifli, from Preftgrufvan, at Hellefors in 
Weflmanland. 

Cheit runs in veins through rocks, from whence 
its name is derived Its fpecific gravity is from 
2590 to 2700. In the fire, it whitens and de- 
crepitates like filex, but is generally fo fufible as 
to melt per fe. It is not totally diflblved in the 
dry way by the mineral alkali ; but borax and 
microcofmic fait diflblve it without , effervefcence. 
Its appearance is duller and lefs tranfparent than 
common flint. The reddifh Petro-filex ufed in 
the Count de Lauragar’s porcelain manufadlure, 
and called there felt fpat, contained 72 per cent, 
of filex, 22 of argill, and 6 of calcareous earth. 

There are not yet any certain characters known 
by which the cherts and jafpers may be di- 
flinguifhed from each other : by fight, how- 
ever, they can eaflly be difeerned, viz. the for- 
mer (the cherts) appearing tranfparent, and of 
a fine fparkling texture, on being broken ; 
whereas the jafper is grained, dull, and opaque, 
having the appearance of a dry clay. The chert 
is alfo found forming larger or fmaller veins, or 
in nodules like kernels in the rocks ; whereas the 
jafper, on the contrary, fometimes conflitutes the 
chief fiibflance of the highefl and mofl extend- 
ed chain of mountains. The chert is likewife 
found plentifully in the neighbourhood of fcaly 
limeflone, as flints in the flrata of chalk. What 
connection there may be between thefe bodies, 
perhaps time will difeover. 

But flints and agates being generally found in 


loofe and Angle Irregular nodules, and hardly In 
rocks, as the chert, it is a circumflance very in- 
fufiicient to eflablifli a difference between them ; 
for there is the agate-flonc, near Conflantinople, 
running vein-like acrofs the rock with its coun- 
try of the fame hardnefs, and as fine and tranf- 
parent as thofe other agates which are found in 
round nodules at Deiix-ponts. We muft, there- 
fore, content ourfelves with this remark con- 
cerning flints, viz. I’hat they feem to be the only 
kind of ftone hitherto known, of which a very 
large quantity has been formed in the Drape of 
loofe or feparate nodules, each furrounded with 
its proper cruft ; and that the matter which con- 
ftitutes this cruft has been feparated from thc/ 
reft of the fubftance, in like manner as fandiver 
or glafs-gall feparates from, and fwims upon, 
glafs, during its vitrification ; though fometimes 
the formation of this cruft may be ])revented by 
the too fudden hardening of the matter itfell. 

Other fpecies of ftones, which are found in loofe 
pieces or nodules, except ores and fome forts 
of ftalaClites, (how evidently by their cracks, 
angles, and irregular figures, that they have been 
torn from rocks, rolled about, and rubbed againil; 
one another in torrents, or by fome other violent 

^ motions of water. 

That flints had originally been In a foft ftate, 
M. Cronlledt obferves, is eafy to be feen in the 
Egyptian pebbles, which have imprefiions of 
fmall ftones, fand, and fometimes, perhaps, grafs; 
which, however, have not had any ingrefs into 
the very flint, but feem only to have forced the 

‘ above agatfe-gall or cruft out of the way. 
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§ 4 - Of Jafpers. 

Jasper, (the diafpro of the Italians), is a 
name given to all the opac]ue flints whofe texture rC- 
fembles dry clay, and which have no other known qua- 
lity whereby they may be dlflinguiflied from other 
flints, except that they may be more eaflly melted' in 
the fire ; and this quality perhaps may proceed fron^ 
the heterogeneous mixture, probably of iron. 

I . Pure jafper ; which by no means yet known can 

be decompounded. 

<7. Green with red fpecks or dots ; the helio^ 
tropey or blood-ftone. b. Green. c. Red. 
d. Yellow. e. Red with yellow fpots and 
veins, f. Black. 

II. Jafper containing iron ; JaJpts martiaUs Sinople^ 

A, Coarfe-grained. 

a. Red and reddifli brown ; finople, 

B, Steel-grained, or fine grained. 

a, Reddifli brown : looks like the red ochre or 
chalk ufed for drawing ; and has partition 
veins, which are un6luous to tlic touch, like 
a fine clay, and other like kinds. 

C, Of a folid and fliining texture, like a flag. 

a* Liver-coloured ; and, b. Deep red. c. Yel- 
low. This laft mentioned, when calcined, is 
attracled by the loadftone ; and being aftayed, 
yields from 12 to 15 per cent, of iron, (e.) 

§ 5 - 


(e) Near Portfoy in Banff-fhire is an extenfive rock of jafper; fome parts of which contain a beautiful 
mixture of green and red, which appear finely (haded and clouded through the body of the ftone when po- 
lilhed. Mr Williams is of opinion that it would be a very valuable quarry if worked. 
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Cimn Rhombic quartz ; Spatum fclntillans^ 

^ ” This has its name from its figure, but feems to 
be of the fame fubflance as the jafper. We have 
not, however, ranked them together, for want of 
true marks to diftinguifli the different forts of the 
flinty tribe from one another. 

This kind is found, 

1. Sparry. 

a. White, b, Reddifh brown, c. Pale yellow. 
(L Greenlfh. 

2. Cryftallifed. 

a. In feparate or diftincf rhomboidal cryftals. 

IT, Labradore ftone ; Spatum rutilum verficolor. 

Its colour is commonly of a light or of a deep 
grey, and moflly of a blackifli grey : but when 
held in certain pofitions to the light, difeo- 
vers different varieties of beautiful fhining co- 
lours, as lazuly-bluc, grafs-green, apple green, 
pea-green ; and feldom a citron -yellow ; fome 
have an intermediate colour betwixt red-copper 
and tombac-grey ; befides other colours between 
grey and violet. Thefe colours are feen for 
mofl part in fpots ; but fometimes in ftripes, on 
the fame piece, 

III. White feltfpar ; Terra Sllicea Magnejia Iff ferro 
Intime mixta. 

This done has been deferibed by Mr Bayen : 
and is found at St Marie aux mines in Lorrain. 
— It is of a white opaque colour, fpotted with 
©chre on the outfide. 

J 6. Of the Garnet Kinds, 

The fubftances of this^^’wwj' (which is confidered by 
Cronftedt as an order') are analogous to gems ; fince 
all thefe are egmpofed of the filiceous, calcareous, and 
argillaceous earths, with a greater or lefs proportion 
of iron. The opaque and black garnets contain about 
20 hundredths of iron ; but the diaphanous ones only 
two hundredths of their weight, according to Berg- 
man. The garnets, properly fo called, contain a 
greater quantity of filiceous earth than the fhirls, and 
both are now juftly ranked with the filiceous earths. 

The fpecies are, 

1 . Garnet; Granatus, 

This is a heavy and hard kind of done, cryftallifing 
in form of polygonal balls, and moflly of a red, or 
reddifh brown colour. 

jf. Garnet mixed with iron ; Granatus martialis, 
j. Coarfe-grained garnet-flones, without any 
particular figure; in Swedifh called Granat- 
berg ; in German, Granatjlein, 
a, Reddifh -brown garnet, b, Whitifh-yellow. 
c. Pale yellow. 

2. Cryftallifed garnet. 

a. Black, b. Red : femi-tranfparent, and crack- 
ed ; tranfparent. c, Reddifh-yellow ; tranf- 
parent ; the jacinth, or hyacinth, d, Red- 
difli brown, f. Green. /'. Yellowifh- green. 
Black. 

2?. Garnet mixed with iron and tin. 

I. Coarfe-grained, without any particular fi- 
gure. 

a, Blacklfii-brown. 
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2 . Cryflallifed. 

a, Blackifh-brown. 

b. Light-green or white, 

C, Garnet mixed with iron and lead. 

I. Cryflallifed. 
a, Reddifh-brown. 

II. Cockle, or fhirl. Corneous cryjlalllfatiis Waller li ; 
Stannum cryjlallls columnaribus nigrls lAnnai, 

This is a heavy and hard kind of ftone which flioots 
into cryftals of a prifmatical figure, and whofe 
chief colours are black or green. Its fpecific 
gravity is the fame as the garnets, viz. between 
3000 and 3400, though always proportionable 
to their different folidity. 
ji. Cockle, or fhirl, mixed with iron. 

1. Coarfe, without any determined figure. 
a. Green, 

2. Sparry. 

a. Deep gr'een, (the mother of the emeralds), 
from Egypt. 

b. Pale green. 

c. White. This occurs very frequently in 
the fcaly limeftones ; and its colour changes 
from deep green to white, in proportion 
as it contains more or lefs of iron. 

Fibrous, ftriated cockle, or fliirl: it looks like 
fibres or threads made 6f glafs. 

A. Of parallel fibres, a. Black, b. Green 
c. White. 

B. Of concentrated fibres : The ftarred cockle, 
or fliirl, from its fibres being laid ilellarwife. 

a. Blackifli green, b. Light green, c. White. 
4. Cryflallifed cockle, or fhirl. 

a. Black. To this variety belong moft of thofe 
fubftances called imperfeB ajhejli ; and as the 
cockle perfedlly refembles a flag from an 
iron furnace, both in regard to Its metallic 
contents and its glaffy texture, it is no won- 
der that it is not foft enough to be taken 
for an afbeftus. It has, however, only for 
the fake of its ftrudlure, been ranked among 
the afbefli. The ftriated cockle, or fhirl, 
compared to the afbefti. Is of a flilning and 
angular furface (though this fometimes re- 
quires the aid of the magnifying-glafs to 
be difeovered), always fomewhat tranfpa- 
rent, and is pretty eafily brought to a glafs 
with the blow- pipe, without being coiifum- 
ed as the pure afbefli feem to be. 

b. Deep green. 

c. Light green. 

d. Reddifh brown. The taujjstein is of this 
colour, and con fills of two hexagonal cry- 
ftals of cockle grown together in form of a 
crofs ; this the Roman Catholics wear as an 
amulet,, and is called in Latin lapis crucifer^ 
or the crofs ftone. 

The figure of the cockle cryftals is uncertain, 
but always prifmatical : t!ie cockle from Yxfio 
at Nya Kopparberg, is quadrangular : the French 
kind has nine fides or planes ; and the tauffstein 
is hexagonal. 

The name cockle for thefe fubftances is an old 
Cornifh mineral name ; but is alfo given fometimes 
to other very difl'ereiit matters. 

Wu 
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We have not in En^^land any great quantity of 
fpecics of cockles ; the chief are found in the 
tin mines of Cornwall, and fome fine cryftallifed 
kinds have been brought from Scotland. 

The Englifh mineral name of call^ has been ufed 
by fome authors as fynonymous vnth cockles^ and 
they are confounded together at the mines ; but 
the call, definitely fpeaking, is the fubflance call- 
ed woljfram by the Germans, &c. 

Garnets, though fmall, are often found in mica- 
ceous ftones in England ; but extreme good gar- 
nets are found in great plenty alfo in like Hones 
in Scotland. 

III. Rowley rag, [Kir-wan,) This ftone is of a 
dufl<y or dark grey colour, with numerous minute 
fhining cryflals. Its textur^ is granular : by cx- 
pofure to the air it acquires ochry cruft. Its 
Specific gravity is 2748 Hejited in an open lire 
it becomes magnetic. In ftVong heat it melts 
per fe^ but with more difficulty than bafaltes- 
According to Dr Withering's analylis, I co parts 
of it contain 47,9 of ftliccous earth, 32,5 of ar- 
gil, and 20 of iron. 

IV. Siliceous muriatic fpar, (Zr/.) This ftone isof 
a hard, folld, and fparry texture ; of a grey, 
ochry'-, dull colour, but internally bright. It gives 
fire witli fteel : yet it efl'ervefccs with acids. In 
a ftrong heat it grows brown ; but at laft it melts 
per fe* One hundred parts of this ftone contain 
fifty parts of filex : the remainder is mild mag- 
nefia and iron; but in what proportion is not 
mentioned Journal de Phy/ique^ Supplement, 
vol. xiii. p. 216.) 

V. Tnrky ftone ; cos Turcica^ This ftone is 

of a dull white colour, and often of an uneven 
colour, fome parts appearing more compadt than 
others, fo that it is in fome meafure fhattery. It 
IS ufed as a whetftone : and thofe of the fineft grain 
are the beft hones for the moft delicate cutting 
tools, and even for razors, lancets, &c. Its fpe- 
cific gravity is 2598. It gives fire with fteel; 
yet e&rvefces with acids. Mr Kirwan found 
that ICO parts of it contains 25 of mild calcareous 
earth, and no iron. There probably are two forts 
of ftones known by this name, as Mr Wallerius 
affirms, ^hat which he deferibes neither to give 
fire with fteel nor effervefee with acids. 

VI. Ragg ftone. The colour of this ftone is grey. 
Its texture is obfeurely laminar, or rather fibrous, 
but the laminae or fibres confift of a congeries of 
grains of a quartzy appearance, coarfe and rough. 
Its fpecilic gravity is 2729, It effervefees with 
acids ; and gives fire with fteel. Mr Kirwan 
found it to contain a portion of mild calcareous 
earth, and a fmall proportion of iron. It is ufed 
as a whet-ftone for coarfe cutting tools. 

[The filiceous grit, cos arenariusy and other 
compounds of tlie ftliccous earth, &c. will be 
found in a fubfequent divifion of this article.] 

Obfervaiions on the (Economical Ufes of the Siliceous Order, 

Thk Europeans have no farther trouble with the 
precious ftones than either to cut them from their na- 
tural or rough figure, or to alter them when they have 
been badly cut in the Eaft Indies 5 in which latter cir- 


cumftances they are called labova : and it may be ob- Silieeout 
ferved, that for cutting the ruby, fpinell, l:iallas, and 
chryfolite, the oil of olive is required, inftead of any . 

other liquid, to be mixed with the diamond powder, 
in the fame manner as for cutting the diamond it- 
felf. 

If the petty princes in thofe parts of the Indies, 
where precious ftones are found, have no other powder 
nor riches proportionable to the value of thefe gems, 
the reafon of it' is as obvious as of the general w^eak- 
nefs of thofe countries where gold and filver abound, 
becaufe the inhabitants, placing a falfe confidence 
in the high value of their pofleffions, negledl ufeful 
manufactures and trade, wffiich by degrees produces a 
general idle nefs and ignorance through the whole 
country. 

On the other hand, perhaps, fome countries might 
fafely improve their revenues by fiich traffic. In 
Saxony, for example, there might probably be other 
gems found befidcs aqua marines and topazes ; or 
even a greater trade carried on with thefe than at pre- 
fent, without danger of bad confequenccs, efpecially 
under the direction of a careful and prudent govern- 
ment. 

The half precious ftones, fo called, or gems of lefs 
value, as the common opal, the onyx, the chalcedony, 
the cornelian, and the coloured and colourlefs rock 
cryftals, have been employed for ornaments and econo- 
mical utenfils, in which the price of the workmanffiip 
greatly exceeds the intrinfic value of the ftones. The 
ancients ufed to engrave concave and convex figures 
on them, which now-a-days are very highly valued, but 
often with lefs reafon than modern performances of 
the fame kind. Thefe ftones are worked by means of 
emery on plates and tools of lead, copper, and tin, or 
with other inftruments ; but the common work oil 
agates is performed at Oberftein with grind-ftones at 
a very cheap rate. When once fuch a manufad^ory is 
eftabllfhed in a country, it is neceflary to keep it up 
with much induftry and prudence, if we would wlfh it 
to furmount the caprice of faffilons ; fince, how^much- 
foever the natural beauties of thefe ftones feem to 
plead for their pre-eminence, they will at fome periods 
unavoidably fink in the efteem of mankind ; but they 
will likewife often- recover, and be rellored to their 
former value. 

The grindftones at Oberftein are of a red colour, 
and of fuch particular texture, that tliey neither be- 
come fmooth, nor are they of too loofe a compofi- 
tion. 

Moft part of the flinty tribe is employed for ma- 
king glafs, as the quartz, the flints, the pebbles, and 
the quartzofe fands. The quartz, how^ever, is the 
beft ; and if ufed in due proportion with refpedi to the 
alkali, there is no danger of the glafs being ealily at- 
tacked by the acids, as has fometimes happened with, 
glafs made of other fublhances, of which we had an 
inftance of bottles filled with Rheniffi and Mofellc 
■wines during the time of a voyage to China. 

In the fmelting of copper ores, quartz is ufed, to 
render the flag glaffy, or to vitrify the iron ; quartz 
being more ufeful than any other ftone to prevent the 
calcination of the metal. 

The quartzofe fand which conftitutes part of many 
ftones, and is alfo ufed in making crucibles and fuch 

Ycffels, 
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Argillace- vefTels, contributes moll of all to their power of refift- 
ifjg'fire. 

It appears likewife probable that the qiiartzofe 
matter makes the grind and vvhetftone fit for their in^ 
tended purpofes. [Magellan,) 

Order V. The Argillaceous Earths, 

The principal charadler whereby thofe may be di- 
fl;ingiuflied from other earths is, that they harden in 
the lire, and are compounded of very minute particles, 
by which they acquire a dead or dull appearance when 
broken. ^00^ 

I. ' Argilla aerata ; lac luna. 

This fanciful name was heretofore thought to de- 
note a very fine fpecies of calcareous earth; but 
Mr Screber has lately fhown, that the earth to 
which this name is given, is a very uncommon 
fpecies of argilL It is generally found in fraail 
cakes of the hardnefs of chalk ; and like that, it 
marks white. Its hardnefs is nearly as that of 

" fteatites, and it does not feel fo fat as common 
clay does. Its fpecific gravity is 1669 ; its co- 
lour fnow white. When examined with a mi- 
crofeope, it is found to conlift of fmall tranfpa- 
rent cryftals ; and by his experiments it appears 
plainly to be an argill faturated with, fixed air. 
It effervefees with acids, and contains a very fmall 
proportion of calcareous earth and fometimes of 
gypfum, befides fome feeble traces of iron. It 
is found near Halles. 

II. Porcelain clay ; Terra porcellanea^ vulgo Argylla 
apyra^ very refradory ; the kaolin of the Chinefe, 

(i.) Pure. 

A Hiffufible in water. 

1 . - Coherent and dry, 
a White. • 

2. Friable and lean. 
a, White. 

(2.) Mixed with phlogffion 
A, Diffufible.in water. 

Whiteand fat pipeclay, h. Of a pearl colour, 
Bluifh grey. d. Grey. e. Black./. Violet. 
Thefe contain a phlogiflon, which is difeovered 
by expofing them to quick and flrong fire, in 
which they become quite black interiorly, afluming 
the appearance of the common flints, not only in 
regard to colour, but alfo in regard to hardnefs ; 
but if heated by degrees, they are firfl white, and 
afterwards of a pearl colour. The fatter they feem 
to be, whichvmay be judged both by their feeling 
fmooth and unduous, and by their filming when 
feraped with the nail, they contain a larger quanti- 
ty of the inflammable principle. It is , difficult to 
determine, whether this ftrongly inherent phlogiflon 
he. the caufe of the above-mentioned pearl-colour, 
or prevents them from being burnt white in a..fl.rong 
fire ; yet no heterogeneous fubftance can be extrad- 
ed from them, except fand, which may be feparated 
from fome by means of water ; but which fand does 
not form any of the conflituent parts of the clays. 

If they.be .boiled in aqua regis in order to extrad 
any iron, they are found to lofe their vifeofity. 

III. Stone-marrow ; , Lithomarga, Keffekil of the 
Tartars, 
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1 . When dry, it is as fat and flippery as foap ; .Argillace-' 

but, ous 

2. Is not wholly diffufible in water, in which it 
only falls to pieces, either in larger bits, or 
refembles a curd-like mafs. 

3. In the fire it eafily melts to a white or reddifh 
frothy flag, confequently is of a larger volume 
than the clay was before being fufed. 

4. It breaks into irregular fcaly pieces. 

A, Of coarfe particles ; Coarfe ftone-marrow. 

a. Grey.. 

h, Whitilh yellow, from the Grim Tartary, . 
where it is called keffekil, and is faid to be 
ufed for wafliing inflead of foap. 

B, Of very fine particles; fine ftone-marrow. 

a. Yellownfli brown ; Terra Lemma, — Is of a 
fliining texture, falls to pieces in the water 
with, a crackling noife ; it is more indu- 
rated than the preceding, but has otherwife- 
the fame qualities. 

IV. Bole, (iron clay.) 

This is a fine and denfe clay of various colours, ^ 
containing a great quantity of iron, which makes 
it impoflible to know the natural and fpecificai 
qualities of the bole itfelf, by any eafy method 
hitherto in ufe. It is not eafily foftened in wa- 
ter, contrary to what the porcelain and the com- 
mon clays are, (I.v & VI.); but either falls to 
pieces in form of fmall grains, or repels the wa- 
ter, and cannot, be made dudile. In the fire it 
grows black, and is then attraded bytheloadftone. 

A, Loofe and friable boles, or thofe w^hicU fall to a.i 
powder in water. 

a, Flefli-coloured bole. 
k Red. 

1 4. Fine ; Bolus Armenus* 

2. Coarfe ; Bolus communis officinalis^ . . 

3. Hard : Terra rubric a, 

c. Green ; Terre verfe, 

1. Fine. 

2. Coarfe./. 

d. Bluifh-grey, is dudile as long as it is in the 
^ rock, but even then repels the water ; it con- 
tains 40 per cent, of iron 5 which metal be- 
ing melted out of it in a clofe vjflel, the iron 
cryftallifes on its furface. 

e. Grey. 

1, Cryftallifed in a fpherical polygonal fi« - 

gure. 

2. Of an undeterminate figure. 

B, Indurated bole. ^ 

A. Of no vifible particles. 

This occurs very often in form of Hale, or t 
layers, in the earth ; and then is made ufe of as 
an iron ore. However, it has ufudly been 
confidered more in regard to its texture than 
to its eonftituent parts ; and has been, called 
Jlate^ in common with feveral other earths . 
w^hich are found to have the fame texture. 

Reddifh-brown ; in moft collieries, between s 
the feams of coal. ' 
h. Grey, 

Of fcaly particles. — The hornblende of tha 2 
Swedes. 

5 ht 
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It 18 diflingiuHicd from the martial glimmer, 
or mica, by the fcales being lefs ftiining, thicker, 
and redlangiilar. 

а. Black. — This, when rubbed fine, gives a 
green powder. 

h, Greenifli. 

V. Zeolyte. 

This is deferibed in its indurated ftate in the 
Tranfaftions of the academy pf fciencesat Stock- 
holm for the year 17^6, and there arranged as 
a ftone fui generis in regard to the following qua- 
lities. 

1. It is a little harder than the fiuors and the 
other calcareous fpars ; it receives, however, 
fcratches from the fteel, but does not ftrike 
fire with it. 

2. It melts eafily by itfelf in the fire, with a 
like ebullition as borax does, into a white 
frothy flag, which cannot without great dif- 
ficulty be brought to a folidity and tranfpa- 
rency. 

3. It is more eafily diffolved in the fire by the 
mineral alkali [fal foda)^ than by borax or 
the microcofmiG fait. 

4. It does not ferment with this laft fait, as lime 
does ; nor with the borax, as thofe of the 
gypfeous kind, 

j. It diffolves very flowly, and without any 
clfervefcence, in acids, as in oil of vitriol 
and fpirit of nitre. If concentrated oil of 
vitriol be poured on pounded zeolites, a heat 
arifes, and the powder unites into a mafs. 

б. In the very moment of fufion it gives a 
phofphoric light. 

There have lately been difeovered fome of 
the zeolites, particularly at Adelfors^s gold 
mines in Smoland, in Sweden; of which 
fome forts do not melt by themfelves in the 
' fire, but difiblve readily in the acid of nitre, 
and are turned by it into a firm jelly. 

The zeolyte is found in an indurated Hate s 
(t.) Solid, or of no vifible particles, 
y/. Pure. 

a* White. 

B. Mixed with filver and iron. 
a. Blue, Lapis laxuU. 

(2 ) Sparry zc-oHte. This rcfembles a calcareous fpar, 
though it is of a more irregular figure, and is more 
brittle. 

a. Light red, or orange-coloured. 

(3.) Cryftallifed zeolite. This is more common 
than the two preceding kinds ; and is found, 

A. In groupes of cryftals, in form of balls, and 
with concentrical points. ^ 

^ Yellow. 
h White. 

B* Prifmatical and truncated cryftals. 
a White. 

f;. Capillary cryftals, which are partly united in 
groupes, and partly feparate. In this latter 
accretion they refemble the capillary or fea- 
thery filver 01 e ; and are perhaps fometimes call- 
ed fos ferri, at places where the nature of that 
kind of ftone is not yet fully known. 
a. White. 

H '’ 223. 


A L O G Y. PartlL 


VI. Tripoli. 

This is known by its quality of rubbing or wear- 
ing hard bodies, and making their furfaces to 
fhine; the particles of the tripoli being fo fine 
as to leave even no fcratches on the furface, 'Phis 
effedf, which is called poli/hing, may like wife be 
effedfed by other fine clays when they have been 
burnt a little. The tripoli grows fomewhat 
harder in the fire, and is very refradlory : it is 
with difficulty diffolved by borax, and Hill with, 
greater difficulty by the microcofmic fait. It 
becomes white when it is heated : when crude, 
it imbibes water, but is not diffufible m it : it 
taftes like common chalk, and is rough or fandy 
between the teeth, although no fand can by any 
means be feparated from it. It has no quality 
common with any other kind of earth, by whicli 
it might be confidered as a variety of any other. 
That which is here deferibed is of a yellow co- 
lour, and is fold by druggifts. This kind of 
tripoli has been lately difeovered in Scotland. 
But the roftenjlone, fo called, is another fort 
found in England, viz. in Derbyfhire. It is 
in common ufe in England among workmen for 
all forts of finer grinding and poiifhing, and is 
alfo fometimes ufed by lapidaries for cutting of 
ftones, &c 
The tripoli is found, 

1. Solid : of a rough texture. 

. a. Brown. 

b. Yellowifh. 

c. Spotted like marble. 

2. Friable and compa6f. 

a. Granulated* 

b. Brown. 

e. Yeilowifh. 

VI I. Common clay, or brick clay. 

This kind may he diftinguifhed from the other claya 
by the following qualities ; 

1. In the fire it acquires a red colour., more or 
lefs deep. 

2. It melts pretty eafily into a greenifli glafs. 

3. it contains a fmall quantity of iron and of the 
vitriolic acid, by which the preceding effe6t# 
are produced. 

It is found, 

A. Diffufible in water. 

I. Pure. 

a. Red clay. 

b. Flefh-coloured, or pale-red. 


Argillace- 

ous 

Earths. 


c. Grey. 

d. Blue. 

(T. White. 

f. Fermenting clay. 

2. Mixed with lime. See Marle, above. 

B, Indurated. 

I* Pure. 

a. Grey flaty. 

b. Red flaty. 

2. Mixed with phlogifton, and a great deal of . 
the vitriolic acid. See Alum Ores^ above. 

3. Mixed with lime See Lime, above. 

VIII. Argillaceous fiffile ftones. 

Thefe and many other different kinds of earth 
have been comprehended under the denomination 
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of fchljli ; but to avoid ambiguity we will confine 
this name to ftones of the argillaceous kind. 

The bluifh purple fchiitus, or common roof 
(late ; fchijliis tegular is. 

Its colour varies to the pale, to the (lightly 
purple, land to the bluifh. 
a. The dark-blue flate, fchijlus fcriptoriusm 
2. The pyritaceous fchiftus. 

This is of a grey colour, brown, blue, or 
black. 

The bituminous fchiftus. 

This is generally black, of a lamellar tex- 
ture, and of different degrees of hardnefs. 

Flag ftone. 

This is of a grey, yellowifh, or reddifli white 
colour, 

, The argillaceous grit. 

This is called alfo /and Jlone and free Jlone^ 
becaiife it may be cut eafily in all dire 61 :ions. 
Klllas, 

This ftone is of a pale grey or greenifh co- 
lour ; either lamellar, or coarfely granular. 

It is found chiefly in Cornwall. 

■J’. Toadflone, 

Dr Withering, who has given an analylis of 
this ftone, deferibes it as being of a dark 
brownifti grey colour, of a granular texture, 
not giving fire with fteel, nor effervefeing 
with acids. It has cavities filled with cryftal- 
lifed fpar, and is fufible per fe in 2 l ftrong 
heat. It is found In Derbylhire. See Toad- 
stone, 

For the occonomical ufes of the argillaceous 
earths, fee the article Clay. 

[The compounds of this and other earths will 
fall to be mentioned under j fubfequent dlvi- 
fion.J 
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By this name thofe mineral bodies are called 
which can be diffolved in water, and give it a tafte ; 
and which have the power, at leaft when they are 
mixed with one another, to form new bodies of a fo- 
lid and angular (hape, when the water in which they 
are diffolved Is diminiftied to a lefs quantity than is re- 
quired to keep them in folution 5 which quality is call- 
ed cryflollifation. 

In regard to the principal known circumftances or 
qualities of the mineral falts, they are divided into 
j. Acid falts, or mineral acids. 

2. Alkaline falts, or mineral alkalies, 

VoL. XII, Part I. 



Order I. Acid Salts. 


For the characters, properties, and phenomena of 
thefe, fee the article Acid, and CuEMisTRY-Z/ir/e^;. 

Till of late no more mineral acids were known 
than the vitriolic and marine ; the boracic or fedative 
fait being reckoned as produced artificially : but later 
difeoveries have proved that we may reckon at leaft 
eleven mineral acids; out of which only two or three 
have been found in an uncombiped Hate. Thofe hi- 
therto known are the following, viz. the vitriolic^ the 
nitrous^ tht marine, t\\^ /parry ^ xh.it arfenical, thtmolyb^ 
denic, the tungjlenic, the phqfphoric, the boracic, the fuc- 
cinous, and the aerial. See the article Acid, and 
C H E M I s T R Y- Index, 

I. The vitriolic acid. See CHEMiSTRY-/;/^/fA:, 

II. Nitrous acid. 

This acid is by fome excluded from the mineral 
kingdom, becaufe they fuppofe it to be pro- 
duced from putrefadlion of organic bodies. But 
thefe bodies, when deprived of life, are again re- 
ceived amongft fofiils, from whence their more 
fixed parts were originally derived. For the na- 
ture of this acid, fee Qhemistky- I ndex, 

III. Acid of common or fea-falt. See Chemistry- 

Index, at ylcid and Marine, 

IV. The^wor acid, or fparry fluor acid. See Che- 

XAX^YKY -Index, 

This acid is obtained by art, as it has never 
been found difengaged, but united, to calcareous 
earth, forming a fparry fluor called DerhvJljire ^ 
Jluor, Conij/lj Jluor, blue John, or amethyjl root, 
when of a purple colour. See p. 72. col. 2. 
concerning the fubftances arifing from the com- 
bination of this acid with calcareous earth. 

V. The acid of arfenic. See Qw Index ^ 

VI. The acid of moyhdena. Ibid, 

VII. The acid of tungjlen. Ibid, 

VIII. phofphoric ncid. Ibid, 

IX. The boracic acid. Ibid, 

X. The fuccinous or amber acid. Ibick 

XI. Aerial acid, or fixed air. Ibid, 


Order II. Alkaline Mineral Salts. 

For the charafters, properties, and phenomca of 
thefe, fee the article Alkali 5 alfo Chemistry-/«J^a 7, 
at Alkali and Alhalics, 

New acids; are daily detedled; but no additions have 
been made to the three fpeciesof alkali longfinceknown. 

Thefe alkaline falts are, 

I, Vegetable fixed alkali (a.) 

M Vegetable 


(a) With regard to the origin of the vegetable fixed alkali, there are fufficient proofs that it exifts al- 
ready formed in plants, and alfo that a portion Is formed by combuftion ; but in each* cafe, the alkali is 
obtained In an impure ftate through the admixture of other matters, which muft be feparated before It can 
be ufed for chemical purpofes. 

The cendres gravelees are made by burning the hufles of grapes and wine lees. They contain the purclt 
alkali met with in common, and are ufed by the dyers. 

Pot-afti i.s made by burning wood and other vegetables. This alkali is, much phloglfticated, and contains 
many foreign and faline matters, which, how’ever, may be feparated. 

That which is obtained from the afhes of wood burned in kitchens is the moft pure of all. On the con- 

trary^ 
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Alkaline V cgetable fixed alkali, deprived of every acid, 

^ Salts, found any where by itfelf ; but it is fome- 

times met wiih in combination with the vitriolic 
acid or the muriatic, generally with the nitrous, 
rarely with the aerial (b.) 

The fixed vegetable a'kali (or potajfe of Morveau), 
is of a powdery appearance, and of a dead v/hite 
colour. When pure, it is much more caufiic 
than the neutral fait ; it forms with the aerial 
acid, and even corrodes the flcin (c.) 

1. It changes the blue colours of vegetables into a 
deep green. 

2. It has no fmell when dry ; but when v/etted, it 
has a night lixivious odour. 

3. Its tafie is llrongly acrid, burning, cauflic, and 
urinous (d). "I’his lall fenfation arifes from the 
volatile alkali-it difengages from animal fubftances. 

4. When expofed to the air, it attradls humidity, 
and is reduced into a tranfparent cohuirlefs li- 
quor. According to Gellert, it attra6ls three 
times its own weight of water. 

5. It likewife attracts fometimes the aerial acid 
from the atmofphere, and is thereby deprived of 
its property of deliquefeing. 

6. When it is diflblved in an equal weight of wa- 
ter, it has an oily feel, owing to its adfion on the 
fatty parts of the /kin, whence it is, though im- 
properly, called oil of tartar, 

7. In a moderate heat it melts ; but in a more vio- 
lent fire, it is difperfed or volatilized. 

S. It is a moft powerful folvent by the dry way ; 
in a proper heat, it diflblves calcareous, argilla- 
ceous, filiceous, and metallic earths : and when 
the rdkali is nearly equal in quantity to the earth, 
it forms various kinds of hard, folid, and tranf- 
parent glafs. 

But if the alkali be in quantity three or four 
times that of the earth, the glafs is deliquef- 
cent. 

i.o^ The mild vegetable alkali unites wuth the vi- 
triolic acid w ith a violent effervefcence, and pro- 
duces vltriolatcd tartar. 
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11. With the nitrous acid, it forms the cryftalli- Alka'ine 

fable fait, called nitre. Salts. 

12. With the marine acid it forms a kind of fait 
lefs grateful than common fait, which is called 
th e fchrif ige fait of *Sj Im us . 

13. A\^ich vinegar it forms a neutral deliquefeent 
fait of a (harp tafte, called terra foliata tartari. 

14. With cream of tartar it forms tartarized tartar. 

15. It diffolves fulphur, and forms the fubllance 
called, liver of fulphur^ which is a powerful folvent 
of metallic fubfiances. 

16- It attrads the metals, and diffolves fome of 
them wdth peculiar management. Silver, mer- 
cury, and lead, are more difficultly diffolvtd than 
gold, platina., tin, copper, and efpeciaily iron. 

The lafl gives a fine reddiffi faffion colour, lirfl; 
ohferved by Stahl, who called it the martial r//- 
haline tindlure, 

17. It diffolves in the dry way all the dcphlogifli- 
cated metallic calces. 

18. It unites with oils and other fat fubllances, 
wuth w'hich it forms foap. 

19 fTliis alkali becomes opaque W'hen expofed to 
the flame of the blow^-pipe : it decrepitates a 
long ’time, and forms a glaffy button, wh’ch is 
permanent in the little fpoon ; but is abforb- 
ed with fome noife on the charcoal when blown 
upon it. 

FoinTe fixed alkalis. 

Alkali of the fea, or of common fait (e.) 

I, Pure. 

This has nearly the fame qualities wdth the 
lixivious fait, wffiichis prepared from the afhes 
of burnt vegetables. It is the fame with the 
fal fodee^ or kelp : for the kelp is nothing 
'clfe than the allies remaining, after the burn- 
ing of certain herbs that abound in common 
fait ; but which common fait, during the 
burning of thofe vegetables, has loft its acid 

The properties of the foffile alkali arc as 
follows : 

i.It 


trary, that wlilch is got from tartar, properly burned, then diflblved in boiling w-ater, and purified by filtra- 
tion and cryftallifation, is called fait of vuater. It is the heft. 

(b) The vegetable alkali is feldom found in the earth, except in wells of towns, as at Doway, or in 
the argillaceous alum-ore of la Tolfa : it is found alfo united to the nitrous acid, near the furface of the earth, 
in Spain and in the Eaft- Indies, probably from the putrefadlion of vegetables. 

(c) Common vegetable alkali, fait of tartar, and pot-afh, were formerly confidered by chemifts as 
Timple alkalis; but Dr Black has demonftrated them to be true neutral falts, arifing from the com- 
bination of the vegetable alkali wuth the aerial acid. From hence it follows, that the above common 
alkalies, even after any other extraneous fubftance has been extracted, muft be freed from this acid, by 
putting each in a crucible, and expofing it to a ftrong fire, which will diffipate this aerial acid. The alkali 
lb purified, is to be put in a glafs vial before it be entirely cold, and kept clofe with a proper ftopple ; 
otherwife the aerial acid which floats in large quantities on the atmofphere will combine again with the 
pure alkali. [Mongez.) 

(d) The alkali muft be lai-gely diluted with water, In order to be tafted ; otherwife it will ad on the 
tongue, and corrode the parts where it touches. ( Macqutr,) 

(e) This fait is not met with pure in Europe ; but it is faid to be found in both the Indies, not only in 
great quantity, but likewufe of a tolerable purity : it is there colleded in form of an efflorefcence in the ex- 
tenfive deferts, a profitable trade being carried on in it for the making of foap and glafs ; and, therefore, it 
is very probable that the ancients meant this fait by their natron or baurach, {Magellan.) 

(f) The mineral alkali is often combined with the vitriolic and marine acid, and alfo with the aerial 

acid 
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1. It eififeivefces with acide, and unites with 
them. 

2. Turns the fyrup of violets to a green colour. 

3. Precipitates fiibllmate mercury in an oraiige- 
colojired powder. 

4. Unites with fat fubftances. and forms foap. 

5. Diflblves the filiceous earth in the fire, and 
makes glafs with it, &c. It dillinguifiies it- 
felf from the fait of the pot-aflies by the fol- 
lowing properties (g). 

6. It fiioots eafily into rhomboidal cryftals; 
which 

7. Fall to powder in the air, merely by the lofs 
of their humidity (h). 

8. Mixed with the vitriolic acid, it makes the 
fal mirahik Glauheri* 

9. It melts more eafily, and is fitter for produ- 
cing the fal commune regeneratum^ nitrum cu^ 
hicnm^ See, Perhaps it is alfb more conv^Tii- 
ently applied in the preparation of feveral me- 
dicines. 

8 
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10. It is fomewhat volatile in the fire. 

III. Volatile mineral alkali. 

This perfedlly refembles that fait which is extrac- 
ted from animals and vegetables, under the name 
of alkali volatile, or fal urlnofum^ and is com- 
monly confidered as not belonging to the mine- 
ral kingdom ; but fince it is difeovered, not only 
in moft part of the clays, but likewife in the fub- 
limations at Solfatara, near Naples, it cannot pof- 
fibly be quite excluded from the mineral king- 
kingdom (i). 

Its principal qualities are, 

a. In the fire it rifes in forma ftcca^ and volati- 
lifes in the air in form of corrofive vapours, 
which are ofienfive to the eyes and nofe (k). 

It precipitates the folution of the mercurial 
fublimate in a white powder. 

• c. It alfo precipitates gold out of aqua-regia, and 
detonates with it ; becaufe, 
cL It has a re-adl.ion in regard to the acids, tho^ 
not fo itrongly as other alkalies. 

M2 It 



acid; with which lafl it retains not only the name but many of the properties of a pure alkali, becaufe this 
iafi acid is eafily expelled. 

It is eafily known by its cryftallifation and its folubility in two times and an half of its weight of water, 
at the temperature of 60 degrees. 

One hundred parts of this alliali, when pure and recently cryfiallifed, contain 20 of mere alkali, i6 of 
aerial acid, and 64 of water. {Macquer.') 

Mineral alkali is found in Hungary, in marfhy grounds, of an argillaceous or marly nature, either mixed 
with wii'er or cryftallifed and efilorefcing. It is found alfo in Egypt at the bottom of lakes, and dried 
up by the fummer’s heat ; and alfo in the province of Suchena, 28 days journey from Tripoli, where it 
has the name of Trona ; in Syria, Perfia, as well as in the Eail- Indies, and China, where it is called kien. 
It fometimes germinates on walls, and is called by many aphronitron. In its native Hate, is frequently mix- 
ed with magnefian earth, common fait, muriatic magnefia, and marine felenite. [Kir^wan.) 

(g) This mineral alkali likewife differs from the vegetable, i. By its tafte, which is lefs corrofive and 
burning. 2. By its not deliquefeing. 3. By the fmall degree of heat it produces if calcined, and after- 
wards added to \vater. 4. By its property of cryftallifin^, by evaporating the water from its folution, as 
is pradlifed with neutral falts ; w^hereas the vegetable alkali does not cryftaliife unlefs combined wuth a large 
portion of aerial acid. 

(h) This alkali being a very ufefiil commodity, and effentially neceffary in a number of manufadforles, 
many ingenious procefies have been contrived and attempted to procure it at a cheap rate, by decompofing 
the fea-falt ; but it is believed, that till lately none of thefe new maiiufaftures have fucceeded, excepLthat 

of Mr Turner, mentioned by Mr Kii-wan in the fecond part of the Philofophical Tranfadlions for 1782 

The procefs is faid to confill in mixing a quantity of litharge with half its weight of common fait, which, 
on being triturated with water till it afiumes a white colour, is left to Hand fome hours ; after which, a 
decempofition enfues, the alkali being left alone, whilft the acid unites to the metallic calx ; and this lall 
being urged by a proper degree of fire, produces a fine pigment of a greenilh yellow colour, whofe fale 
pays for the rnofi part of the expences. 

Mr Kirwan fays, in the place already quoted, that if common fait perfedlly dry be projefted on lead 
heated to incandefcence, the common fait will be decompofed, and a horn-lead formed, according to Margraaf. 
He adds alfo, that according to Scheele, if a folution of common fait be digelled with litharge, the com- 
mon fait will be decompofed, and a cauftic alkali produced; and, finally, that Mr Scheele decompofed 
common fait, by letting its folution fiowly pals through a funnel filled with litharge. 

(i) It is eafily known by its fmell, though in a mild fiate, by its volatility, and by its a6Iion on copper ; 
the folutions of which, in the mineral acids, are turned blue by an addition of this alkali. It is frequently 
found, though in fmall quantities, in mould, marl, clay, fchifius, and in fome mineral waters. It probably 
derives its oi-igin, in the mineral kingdom, from the putrefaftion or combuftioii of animal or vegetable 
fubftances, (Kirwan,) 

The fame is cauftic wEen uncombined with any acid, not excepting even the aerial acid. It differs from 
the other two alkalies in many efiential particulars. i. By its aeriform or gafeous nature. For the 
volatile alkali, in a ftate of purity, is nothing more than an alkaline gas diffufed in water, as Dr Prieftley 
has demonftrated. 2. By its volatility. 3. By the nature of the falts it forms with acids, which are very 
different from thofe whofe bafes are formed either of the vegetable or mineral alkali. (Mongez.) 

(kJ Pui*e volatile alkali, in an aerial form, refembles atmofpheric air, but is more heavy. Its fmell is 
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f. It tinges the folutlon of copper blue, and dif- 
folves this metal afiefli if a great quantity 
is added (l). 

f. It deflagrates with nitre, which proves that it 
contains a phlogiiion. 

It is never found pure. 


Order III. Neutral Salts. 

Acids united to alkalies form neutral falts. Thefe 
diiTolved in water are no ways diiturbed by the ad- 
dition of an aikaii ; and general. y, by evaporation, 
concrete into cryllals. If, by proper tdls, they fhow 
neither acid nor alka ine properties, they are faid to 
be perfetl nautrals ; but imperfect^ w^hen, from defedl 
ill quantity or llrength of one ingredient, the pecu- 
liar properties of the other more or lefs prevail. 

I. Vitriolated tartar, vitrioiated vegetable alkali, or 

(as Morveau calls it) the vitriol of pol-ajh. 

This is a perfedlly neutral fait, which refults from 
the combination of the vitriolic acid with the vege- 
table fixed alkali. According to Bergman, it 
i'eldom occurs fpontaneoufly in nature, urnefs 
where tracks of wood have been burnt down 
and Mr Bowles, quoted by Mr Ivirwan, fays it 
is contained in fome earths in Spain. See Che- 
lAUTKY ’Index. 

It is ealily obtained, by pouring the vitriolic 
acid on a fclution of fixed vegetable alkali till 
it is faturated, Cryftals of this neutral fait are 
then formed. This cryltallifation fucceeds bet- 
ter by evaporation than by cooling, according to 
Mongez. 

The talte of this fait is difagreeable, though fome- 
what refembling common fait. 

II. Common nitre, {^Alkali ^egetabile nitratum). 

This is known in commerce by the name of fait- 

petre-f and is alfo called prifmatlc nitrey to diltin- 
guifli it from the cubic nitre after-mentioned. — 
It is perted: neutral fait ; lefulting from the com- 
bination of the nitrous acid with the pure vege- 
table aikaii. 

According to Bergman, it is formed upon the fur- 
face ot the earth, where vegetables, efpeciaily 
when mixed with animal-fubitances, putrily. — 
See C H E M I s TR at Nitre. 

III. Digeftive fait, fait of Sylvius, {^Alkali vegetahile 
fahtumf 

This neutral fait is fometimes, though rarely, met 
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with on the earth, generated perhaps, as profef- Neutral 

for Bergman obferves, by the deftruclion of ani- 

mal and vegetable fubllaiices. 

According to Macquer, this fait has been very 
wrongly called regenerated tnurine fait ; and the 
epithet of fhnfug.^ h^iE alfo been given to it, 
without any good real'on, to evince that it haa 
fuch a property But M. dc Morveau calls it 
muriate de poiaffe with great propriety. 

This fait is produced by a perfect combination of 
the vegetable alkali with marine acid. It has 
been wrongly confounded witli common fait. — 

It is found in fome bogy in Picardy, and in fomc 
mineral waters at Normandy, according to Mo- 
net, quoted by Kirwan. Mongez adds alio the 
lea-water, as containing tl)is fait, and that it 
is never found in large quantities, although its 
components parts are abundantly produced by 
nature. See Chemistry- Indexy at Digeftive. 

IV. Mild vegetable alkali, (a'Ldl vegetabde aeraiutn,) 

This fait was formerly coulidered as a pure al- 
kali, known by the name oi poiafl: and Jait of 
tartar : but fince the difeovery of the aerial acidj 
it is very properly clafled amou./; the neutral falts, 
and ought to be called <7."/' potajjr. 

It refults from a combination of the vegetable al- 
kali with the aerial acid, and is hardly ever found 
native, iinlefs in the neighbourhood of wood 3 
deilroyed by fire. 

On being expofed on a piece of charcoal, urged 
by the blow-pipe, it melts, and is abforbed by the 
coal ; but, 

In the metallic fpoon, it forme a glaffy bead, which 
becomes opaque when cold. 

V. Vitriolated acid faturated with mineral alkali; Glau- 

ber’s fait. Alkali miner ale vitrlolatum. 

This is a neutral fait, prepared by nature (as 
well as by art), containing more or lefs of iron, 
or of a calcareous earth; from which arifes alfo^ 
fome difference in its effedts when internally 
ufed. It fhoots eafily into prifmatical cryftals,. 
which become larger in proportion to the quan- 
tity of water evaporated before the chryllalllfa- 
tion. ‘When laid on a piece of burning char- 
coal, or elfe burnt with a phlogillon, the vitriolic 
acid difeovers itfelf by the fmell refembling the 
hepar fulphuris. 

It is found in a diffolved ftate in fprings and 
wells. Some of the lakes in Siberia and Altra*»- 
7 can. 


penetrating, and fiiffocates animals. Its taffe Is acrid and cauftic. It quickly converts blue vegetable 
colours to green, and produces heat during its combination with water. But if the water be frozen, it 
melts, producing at the fame time an' extreme degree of cold. It has a remarkable adlion on moft metals, 
particularly copper. 

This fubftance is obtained by the putrefadlive fermentation from animal and fome vegetable matters. It 
is this fait which caufes that ftrong fmell which is perceived in drains and privies on a change of weather, 
{Monge%f 

Its volatility arifes from a very fubtile and volatile (or phlogiftic) oil, which enters as a principle into its 
compofition. ( Macquer , ) 

(l) The folution of copper by this alkali, which is of a fine blue, prefents a remarkable phenomenon. 
For if it be kept in a well clofed phial, the colour decays, and at length difappears, giving place to tranfpa- 
rency. But on opening the phial, the furface or part in contaci with the air becomes blue, and the 
colour is communicated through the whole mafs. This experiment may be many times repeated with the 
fame fuccefs. 
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e^it, and many fpringa in otlier places, contala 
this fait, according to Bergman, It is found 
in the fea -water ; alfo in the eatth, at feveral 
parts of Dauphine in France, and in Lorraine ; 
and fometimes it germinates on the fiirface of the 
earth, according to Monet, quoted by Kir wan. 

It is found, in a dry form, on walls, in fuch places 
where aphronitnim has efflorefeed through them, 
and the vitriolic acid has happened to be pre- 
fent ; for inflance, where marcafites are roalted 
in the open air. This fait is often confounded 
with the aphronitum or mild mineral alkali. 

VI. Cubic or quadrangular nitre. Alkali minerale nU 
tratiim. 

This is the neutral fait which refults from the 
combination of mineral alkali with nitrous acid. 

It. has almoft all the charadlers of prifmatic or 
common nitre, from which it only differs on ac- 
count of its bafe ; and takes its denomination 
from the figure of its cry Hals, which appear cu- 
bic. 

This fait rarely occurs but where marine plants 
putrify. According to Bowles, quoted by Kir- 
wan, it is found native in Spain. See Chemistry, 
n° 741, &c. 

VII. Common fait, or fea-falt ; Alkali mimrale falhumy 
fal commune, 

lliis fait fhoots into cubical cryflals during the 
very evaporation ; crackles in the fire, and at- 
tra&s the humidity ©f the air. It is a perfedfly 
neutral fait, compofed of marine acid, faturated 
with mineral alkali. It has a faline but agree- 
able flavour. See CHEMisTRV-/«rZ?.v, at 
falU 

A, Rock fait, foflilc fait ; Sal montanum. Occurs 
in the form of folid ilrata in the earth. 

I, With fcaly and irregular particles. 

a. Grey, and 

b. White. Thefe are the moft common, but 
the following arc fcarcer ; 

c. Red; 

d. Blue; and 

€, Yellow, from Cracow in Poland, England, 
Salzberg, and Tirol. 

2 Cryflallifed rock fait ; fal gemma, 

a. 1 ranfparent, from Cracow in Poland, 

'■ and from Tranfylvania. 

Bs Sea-falt. 

This is produced alfo from fea- water, or from 
tlie water of fait lakes by evaporation in the fun, 
or by boiling. 

The feas contain this fait, though more or lefls 
in different parts. In Siberia and Tartary there 
are lakes that contain great quantities of it. 

C , Spring fea-falt. 

This is produced by boiling the water of the 
fountains near Haile in Germany, and other 
places. 

Near the city of Lidkoping, in the province of 
Weftergotland, and in the province of Dal, 
falt fprings are found, but they contain very 
little fait : and fuch weak water is called folen 
by the Swedes. 

VIII. Borax. 

This is a peculiar alkaline fait, which is fup- 
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pofed to belong to the mineral kingdom, and Neutral 
cannot be otherwife deferibed, than that it is 
...... diffoluble in water, and vitrcfcible ; 

that It is fixed in the fire ; and melts 

to a glafs ; which glafs is afterwards diffoluble in 
water. See the detached article Borax. 

IX. Mild mineral alkali ; Alkali mtnerale acratum. Na- 
tron, the nitre of the ancients. 

This neutral fait is a combination of the mine- 
ral alkali with the aerial acid or fixed air. It is 
found plentifully in many places, particularly in 
Africa and Afia, either concreted into cryflal- 
lifed flrata, or fallen to a powder ; or efflorefeing 
on o’d brick walls ; or lall’y, diffolved in fprings. 

It frequently originates from dccompofed com- 
mon fait. 

This is an imperfe6f neutral fait, and was for- 
merly confidered as a pure alkali ; but the difco» 
very of the aerial acid has fhown the miflake. 

' I. It has nearly all the properties of the 

mineral alkali IL, A. 1. (p. 90.), but with 
lefs energy. 

2 . The vegetable blue colours are turned greea 
by this fait ; it efflorefees with acids, and. 
has an urinous tafle. 

3. It is loluble in twice its weight of cold wa- 
water ; but if the water is hot, an equal 
weight is fufficient for its folution. 

4. It efflorefees when expofed to the adlion of 
the atmofphere. 

5. It fufes eafily on the fire, but without be-* 
ing decompofed. 

6. Facilitates the fufion of vitrifiable eartliSj, 
and produces glafs moi'e or lefs tine accord- 
ing to their qualities. 

7. It is decompofable by lime and ponderous 
earth, which attra6l the aerial acid. 

8. And alfo by the mineral acids ; but thefe 
expel the aerial acid of this fait, by feizing 
its alkaline balls, [Mongez,) 

Wallerius confound.^ this fait with the aphron\» 
trum after-mentioned, and calls it halinilrumy when 
it contains fome phlcgiilon. Mr Kulbel, quoted 
by Wallerius, fhowed that It exifis in fome vege- 
table earths, and takes it to be the caufe of tlieir 
fertility ; but this (M. Magellan obferves) can 
only be on account of its combination with the 
oiiy parts of them, and forming a kind of foap^... 
which is mifcible with the watery juices. 

X. Vitriolic ammoniac, {^Alkali volatile vitrialatum,) 

This neutral fait was called fecret fali of Glauber^. 

and is a combination of the volatile alkali with 
vitriolic acid. According to Bergman, it is 
fcarcely found any where but in places where the 
phlogiilleated fumes of vitriolic acid arife from.^ 
burning fulphur, and are abforbed in putrid places 
by the volatile alkali Thus at Fahlun the acid 
vapour from the roafted minerals produces this 
fak in the neceffary-houfes Dr Withering, how- 
ever, obferves, that as volatile alkali may be ob- 
tained in large qiiantities from pit-coal, and pro- 
duced by procelies not dependent upon putrefac- 
tion, there is reafon to believe that the vitriolic 
ammoniac may be formed in feveral ways not no- 
ticed by the abo^e author. 

7 It 
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It IS fald to have been found in the neighbour- 
hood of volcanoes, particularly of Mount Vefu- 
vius, where, indeed, it might well be expelled ; 
yet its exiftence fcems dubious, fince Mr Berg- 
man could fcarce find any trace of it among the 
various fpecimens of falts from Vefuvius which 
‘ lie examined. Thereafon (according to M. Ma- 
gellan) probably is, that the vitriolic acid difen- 
gaged by the combuftion of fulphur is in a phlo- 
giilicated fiiate ; and aU its combinations in this 
Hate are eafily decompofed by the marine acid, 
which plentifully occurs in volcanoes. It is alfo 
faid to be found in the mineral lakes of Tufcany, 
which is much more probable, as the vitriolic acid 
when united to water eafily parts with phlogiilon, 
and recovers its fuperiority over other acids. It 
is faid likewife that this neutral fait is found on 
the furface of the earth in the neighbourhood of 
Turin. 

1. This fait is of a friable texture, and has an 
acrid and urinous tafte. 

2. Attracts the moiflure of the atmofphere. 

3. Is very foluble in water, it requiring only 
twice its weight of cold water, or an equal 
weight of boiling water, to be difiblved. 

4. It becomes liquid on a moderate fire ; but if 
urged, 

5. It becomes red hot, and volatihzes. 

6 . The nitrous and muriatic acid decompofc 
this fait by feizing the volati'e alkali. But 

7. Lime, ponderous earth, and pure fixed al- 
kali, fet the volatile alkali free, and combine 
with the vitriolic acid. 

8. According to Kirwan, 100 parts of this 
fa’t contain about 42 of real vitriolic acid, 
40 of volatile alkali, and 18 of water. 

This vitriolic ammoniac is eafily known ; for if 
quicklime or fixed alkali be thrown into its fo- 
lution, the fmell of the volatil alkali is perceived ; 
and if this folution be poured into that of chalk 
or ponderous earth by the nitrous acid, a precipi- 
tate will appear. 

XI. Nitrous ammoniac, {^AlhaVi ^olatik nltratum.') 

This is a neutral fait, which refults from the com 
bination of the nitrous acid with the volatile 
alkali. It is frequently found in the mother-li- 
quor of nitre. When mixed with a fixed alkali, 
the volatile betrays itfelf by its fmell. 

1. It is of a friable texture, of a fiiarp bitter, 
and of a nitrous or cooling tafte. 

2. According to Mongez, it attracts the moif- 
ture of the atmofphere ; but Rome de PIfle 

• afferts, that its cryftals are not deliquefeent : 
the experiment may be eafily tried, and the 
truth afeertained. 

3. It is foluole in cold water; but half the 
quantity of water, if boiling, is fufiicient 
for diftblving it. 

4. It liquefies on the fire, and afterwards it 
becomes dry. 

5- It detonates with a yellow flame before it 
is red hot ; and what is peculiar to this fait, 
it needs not, like common nitre, the contadl 
jof any combuftible matter for its detonation ; 
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from whence it appears that the volatile al- Neutral | 
kali itfelf poflefs a great fliare of phlogifton. | 

6. Its component parts, viz. the nitrous acid " 1 ' 

and the volatile alka i, are not very intimate- j 

ly united ; and of courfe, ' 

7. It is eafily decompofed by all the fubftances ' 

that have any affinity to either of them. 

8. Mixed with the muriatic acid it makes f 

aqua regia. j.'> 

9. One hundred parts of this neutral fait con- 

tain 46 of nitrous acid, 40 of volatile al- t) 

kali, and 14 of water, as Mr Kirwan j( 

thinks. I 

XII. Native fal ammoniac. The muriatic (or marine) f 

acid faturated with a volatile alkali. I 

This is of a yellowifli colour, and is fublimed from [ 

the flaming crevices, or fire-fprings, at Solfata- 
ra, near Naples. 

XIII. Aerated or mild volatile alkali. j-; 

This neutral fait refults from the combination. p 

of volatile alkali united to tlie aerial acid. It f’ 

was formerly confidered as a pure alkali ; — - % 

But the difeovery of the aerial acid (or fix- | 

ed air) has fhown it to be a true neutral fait, { 

though imperfeft ; as it retains ftil! all the pro- 

perties ©f an alkali, though in a weaker degree, j- 

on account of its combination with the aerial ^ 

acid, which is itfelf tiie moft w^eak of all acids, 

and of courfe other ftrowger acids eafily diflodge l 

it from its bafe, and fiom various ammonial falts. | 

1. This imperfcdl neutral fait has an urinous | 

tafte, and a particular fmell, which is very 1 

penetrating, though lefs pungent, than the | 

pure volatile alkali ; and in the fame manner t- 

it turns the blue vegetable juices green. i 

But, 1 

2. It efferve fees with other acids ftrongcr than | 

the aerial one, which the pure or cauftic vo- 
latil alkali does not. j 

3. It fublimes very eafily with a fmall degree ^ 

of heat ; 

4. And diflblves in twice its vreight of cold J 

water ; but in a lefler quantity, when tliis f 

laft is boiling hot. [ 

5. It a6fs on metal ic fubftances, chiefly on cop- h 

per, with which a blue colour is produced. | 

According to Bergman, this fait was found in [■ 

a well in London (Phil. Train, for 1767), at j 

Frankfort on the Mein, and at Lauchftadt. — J 

MeflVs. Kierne, Henkel, and Brandt, have ( 

found alfo this fait in the vegetable earth, in va- ? 

rious kinds of argil, and in fome ftony fubftances. 

Mr Vozel found it alfo in fome of the incrufta- ’ 

tions at Gottingen ; and Mr Malouin In fome 1 

acidulous waters of France. J 

r. 

M. Magellan obferves, that the borax and the [ 

three aerated alkalis are called imperjtd; neutrals ; ) 

whilft the other neutral fairs have acquired the 
name of perfidy becaufe thefe laft do not exhibit any [ 

of the diftinguifln’ng properties of their component I 

parts. The three aerated alkalis have a very diftintt f 

alkaline character, as they turn blue vegetable juices j' 

green, though not of fo vivid a colour as the cauftic [ 

alkali I 





i 







^art II. 


MINER 


alkali does ; and the borax is capable of receiving al- 
mofl an equal quantity of its fedative acid, without 
iofing al] its alkaline properties. 

In general, thofe neutral faits, confiding of fixed al- 
kalies combined with acids, are more faturated than 
thofe compofed of volatile a'kali ca'led arnmoniacal 
fads, or thofe called aerated ; which laft are only com- 
pofed by the combination of the aerial acid, united 
to any alkaline or earthy bafe. 

The aerated alkalis are called alfo by the name of 
mild alkalis, becaufe they -poflefs no longer that (harp 
corroding quality which they exhibit when deprived of 
the aerial acid or fixed air ; in which cafe they are 
termed cauftic alkalis. 

Thefe aerated alkalis differ alfo from the canflic 
ones, not only on account of the mildnefs of their 
taite, from which comes their epithet of mild alkalis, 
but alfo by their property of cryilailifing, and by their 
effervefcing with other acids, which expel the aerial 
one, the weaked of all acids we know. 

Orderly. Neutral Balts. 

The compounds of earths and acids which pofTefs 
folubility are decompofed and precipitated by mild, 
but not by phlogidicated alkalis. 

I. Calcareous earth combined with vitriolic acid. — 
Vitriolated calx ; Selenite ; Gypfum. See p. 72. 
col. \.fupra^ 

The gypfum, or plader, is not only found dif- 
fo’ved In various waters, but alfo in many places 
it forms dmmcnfe drata It is placed by all mi- 
ne ralogids among the earths, which it greatly re- 
fembles ; but it rather belongs to the faline fub- 
dances of the neutral kind, as appears by its 
condituent parts. When burnt, it generates heat 
wdth water, but in a lefs degree than lime does. 
Berg. Sciag. § 59. ^ ^ - 

Thi.3 fait has a particular tade, neither bitter nor 
adringent, but earthy, when applied to the 
tongue ; and it is owing to it that fome waters, 
chiefly from pumps and wells, are called hard wa- 
ters, becaufe they lie heavy on the domach. 

It is unalterable wdilld kept in a dry place ; but 
on being expofed to a mold air, it is much altered, 
and futTers a kind of decompofition. 

When expofed to fire fo as to lofe the water off 
its crydal'.ifation, it affumes a dead white co- 
lour ; and it is then what we call plader of Paris ; 
but if the fire is too drong, it melts and vitri- 
fies, after Iofing the vitriolic acid with which it is 
faturated. See Gypsum. 

The mod famous quarries of gypfum in Europe, 
are thofe of Montmartre, near Paris. See 'Jour- 
nal de Phyfique ; 1780, vol, xvi p. 289 and 1782, 
vol. xix. p. T73. 

It is found alfo in the vegetable kingdom. — Mr 
Model found that the white fpots in the root 
of rhubarb are a felenitical or gypfeous earth 
(^Journal de Phyf- vqI vi- p. 14 ) 

What is called fofiil flour {farlne fojjile in 
French), generally found in the fifluies of rock 
and gypfeous mountains, is very different from 
the agaricus mineralis p. 71. col. i. and from the 
lac lunas p. 87. col. i.^ as it is a true gypfeous 
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earth, already defcribed p. 72. col. r. which, ac- 
cording to Mongez, is of a white and fhining 
colour, though fometimes it affumes a reddilh or 
blueifh colour, on account of fom e martial mix- 
ture. 

II. Nitre of lime, {Calxnhrata.) 

This earthy fait is fometimes found in water, 
but very fparingly. It Is faid that the chalk hills 
ill fome parts of France become fpontaneoufly 
impregnated with nitrous acid, which may be 
wafhed out, and after a certain time they will be-- 
come impregnated with it again. It is a com- 
bination of the nitrous acid with calcareous 
earth. (^Berg. Sciag r,) 

1. It i-1 ddiquefeent; and is foinble in twice its 
weiglit of cold water, or in an equal weight 
of boiling water. 

2. Its tafte is bitter. 

3. Is decompofed by fixed alkalies, which 
form the cubic and the prifmatic nitres. 

4. But caullic volatile alkali cannot decom- 
pofe it. 

5. It does n6t deflagrate in the fire ; yet paper 
moifiened with a faturated folution of it 
crackles in burning. 

In a llrong heat it lofes its acid. 

Its folution does not trouble that of filver in 
nitrous arid. 

8. The vitriolic acid precipitates its bafis. 

9. As does likewife the acid of fugar. 

10. One hundred parts of it contain, when 
well dried, about 33 of nitrous acid, 32 of 
calcareous earth, and 35 of water- 

It exifts in old mortar, and in the mother li- 
quor of nitre ; and alfo in the chalk rocks near 
Roche Guyon, in France (^Kir^uan.) 

III. Muriatic chalk, or fixed fait ammoniac, detdum 
■falls communis terra calc area faturatum. 

This fomewhat deliqiiefces, or attracls the humidity 
of the air. It is found the fea water. 

It is with great impropriety that this fait has ob- 
tained the name of ammoniac, on account only 
of its being formed in the chemical laboratories 
during the decompofition of the arnmoniacal fait 
with lime, in the procefs for making the caullic 
volatile alkali In this cafe, the muriatic acid 
unites to the calcareous bafis, while, this lall gives 
its water to the volatile alkali ; which, therefore, 
comes over In a fluid caullic Hate ; but if chalk 
is employed inllead of lime, the volatile alkali 
receives the aerial acid inllead of water, and comes 
over in a concrete form In neither cafe, the new 
combination of calcareous earth with muriatic 
fait has any volatile alkali to deferve the name of 
arnmoniacal fait. (Macquer.) 

1. This earthy fait has a faline and very difa- 
greeable bitter talle. It is fuppofed to be 
the caufe of that bitternefs and naufeous ' 
talle of fea-water. 

2. It fufes in the fire, and becomes phofphoref- 
cent, after undergoing a llrong heat. 

It becomes hard,fo as to Unke fire with ffeeL 
It is then the phofphorus of Homberg. 

It IS decompofable by ponderous earth and . 
fixed alkalis. 
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And 8'fp by tbe vitnolic or nitrous acid ; 
which expel the muriatic acid, to unite 
with the calcareous bafis. {Motige%.) 

7. Its folution renders that of filver in the ni** 
trous acid turbid, at the fame time that 

8. It makes no -change in that of nitrous felenitc. 

9. Itobftinately I'etains its acid in a red heat. 

10. One hundred parts of this earthy fait con- 
tain, when well dried, about 42 of marine 
acid, 38 of calcareous earth, and 20 of water, 

11. It is found in mineral waters, and in the 
fait works at Saltzburg. [Kirwatu) 

JV. Aerated chalk, [Calx aerata.) . 

Whenever calcareous earth is over faturated with 
the aerial acid, it becomes a true earthy neu- 
tral fait ; becomes foluble in water, and has a 
iHght pungent bitter tafte. It is commonly found 
diffolved in waters, in confequence of an excefs 
of the aerial acid. When this greatly abounds, 
the water is faid to be hard {cruda\ By boiling 
or by evaporation, it depofits ftreaks or crufts of 
calcareous matter. 

But v/hen the calcareous earth is only faturated 
with the aerial acid without excefs, it is not ea- 
fily foluble ; it is then the calcareous fpar p. 71. 
col. 2. and is properly referred to the clafs of 
earths, p. 71* col. i. 

V. Vitriolated ponderous earth. Terra pondero/avf 

triolata ; barytes ^itriolaia. 

This earthy fait, known by the name of pon- 
derous fpar, is a combination of the ponderous 
earth deferibed in p. 75. col. I. with the vitriolic 
acid ; and has been already treated of. 

The nitrous ponderous earth, according to Berg- 
man, has not yet been found, although it may 
perhaps exift fome where, and of courfe be dif- 
covered in nature. 

VI. Muriatic barytes, marine baro-felenite. Barytes 

'' Jallta* 

This earthy fait conlfifts of marine acid united to 
the ponderous earth. It is faid to have been 
found in fome mineral waters in Sweden ; and 
may be known by its cafy precipitability with 
vitriolic acid, and by the great infolubility and 
weight of this refulting compound, which is the 
true ponderous fpar of the preceding fedlion. 

VII. Aerated ponderous earth. Barytes aerata. 

This earthy neutral fait was found by Dr Wither- 
ing in amine at Alftonmore in the county of 
Cumberland in England. He fays that it is 
very pure, and in a large mafs. This fubftance 
is a new acquifition to mineralogy, and may be 
turned to ufeful purpofes in chemiftry. 

I. It effervefees with acids, and melts with the 
blow-pipe, though not very readily. 

3. ^n a melting furnace, it gave fome figns of 
fufion ; but did not feel cauftic when applied 
to the tongue, nor had it loft its property of 
effervefeing with acids. 

3. But the precipitated earth from a faturated 
folution of it in the marine acid, by the mild 
vegetable or mineral alkali being burned, and 
thrown into water, gave it the properties of 
lime-water, having an acrid tafte in a high 
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degree : and a Tingle drop of It added to the Neutral 


fclutions of vitriolated falls, as the Glauber’s 
fait, vitriolated tartar, vitriolic ammoniac, ' 
alum, Epfo» fait, felenite, occalioned imme- 
diately a precipitation ; from whence it appears 
to be the niceft left to difeover the vitriolic 
acid. By it the marine acid may alfo be eafily 
freed from any mixture of vitriolic acid, by 
means of this calx of ponderous earth. See 
Chemistry, n® 1049. 

VI H. Vitriolated magnefia. 

This earthy neutral fait is called by the Eng- 
IHli Epfom Jalt ; Sel cP y! right err e by the French, 
and alfo fel de Sedlit%<, de Seydjehut^^ fel amer,^ Jel 
catharlique amer^ &c. Thcfe various names are 
given to it, cither on account of its properties, 
it being a very mild purgative; or from the places 
where it is found, befides many others, as in the 
waters of Egra, of Creutzbourg, Obernental, 
Umea, &c. It has alfo been found native, mix- 
ed wu'th common fait and coaly matter, germi- 
nating on fome free ftones in coal mines. Sec 
Kir wan* s Mineralogy^ p. 183. 

1. It has a very bitter tafle. 

2. It is foluble ill one part and a half of its w^eight 
of cold water: but in hot w^ater, a given weight 
of it diflblves the double of this fait. 

3. It elHorefces when expofed to a dry atmo- 
fphere, and is reduced to a w^hite powder. 

4. Expofed to the fire, it lofes the water of its 
cryftallifation,and is reduced into a friable mafs. 

5. This earthy fait is decompofed by lixed and 
volatile alkalies. 

6. Lime-water precipitates tbe magnefia from its 
folution, the calcareous earth of limc-w'ater 
combining itfelf with the vitriolic acid, and 
forming a felenite. N. B By this left the 
vitriolated magnefia is eafily diftinguifhed from 
the vitriolated mineral alkali or Glauber’s fait 
which it refembles. 

7. But crude chalk, or aerated calcareous eaith, 
has not fuch an efPedl in the fame cafe ; which 
(hows how much the efficacy of this fubftance, 
viz. the calcareous earth, is diminifhed merely 
by its union with the aerial acid. 

8. When urged by the flame with the blow-pipe, 
it froths ; and may be melted by being re- 
peatedly urged with that inftrument. 

9. With borax it effervefees, and alfo when 
burned with the microcofmic fait. 

10. According to Bergman, ico weight of this 
fait contains only 19 parts of pure magnefia, 
33 of vitriolic acid : and 48 of w^ater. But 

11. According to Kirwan, 100 parts of it con- 
tain about 24 of real vitriolig acid, 19 of mag- 
nefian earth, and 57 of water. 

IX. Nitrated magnefia ; nitrous Epfom fait. 

This earthy fait is ufuady found together with 
nitre. It is a combination of the nitrous acid 
with the magnefian earth. 

1. It has an acrid tafte, very bitter. 

2. AttraAs the moifture from the atmofphere, 
and deliquefees. 

3. Is very foluble in water. 

4. Is 
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Is ealily decompofable by fire. 

The ponderous and calcareous earths decom- 
pofe it/ and alfo the alkalies. 

On being urged by the blow-pipe, it fvvells 
up with fome noife, but does not detonate. 

If faturated folutions of nitrous felenite and 
of this fait be mixed, a precipitate will appear ; 
but, 

8. Neither vitriolic acid, nor mild magnefia, will 
occafion any turbidnefs in its folution. 

9. One hundred parts of this fait contain about 
36 of real nitrous acid, 27 ©f magnefian earth, 
and 37 of water. 

It exifts in old mortar, and is found alfo in 
the mother liquor of nitre. As lime-water de- 
compofes it, M. de Morveau has indicated the 
life of this procefs, not only to complete its an- 
alyfis ; but alfo to feparate, in large quantities, 
and at a very cheap rate, the magnefian from the 
calcareous earth, as M. Mongez relates upon 
this fubjedl. 

X. Muriatic magnefia. Magnefia falita. 

This earthy fait is a combination of magnefian 
earth with the muriatic acid. According to 
Bergman, it is found in the fea in greater plenty 
than any other fait except the fea-falt. 

1. It has a very bitter tafie : and being always 
mixed in the fea-water, it is the principal caiife 
of Its bitternefs. 

2. It is very deliquefcent, and foluble in a fmall 
quantity of water. 

3. All the alkalies, even the cauftic volatile al- 
kali and lime, deeompofe it by precipitating 
its bafis. 

4. The vitriolic, nitrous, and boracic acids ex- 
pel the muriatic acid from the bafc of this neu- 
tral fait. 

5. Its folution docs not trouble that of nitrous 
or marine felenite ; but. 

It caufes a cloud In the nitrous folution of 
filver. 

The vitriolic acid throws down no vifibic pre- 
cipitate from the folution of this neutral fait. 

It lofes its acid In a red heat. 

XI. Aerated magnefia. 

Common magnefia, with an excefs of aerial acid, 
is a true neutral fait, like the aerated fele- 
nite of p. 96. coL. I. and becomes foluble in cold 
water. Otherwife it is fcarce foluble at all^ and 
is then clafled among the earths. 

This neutral fait Is decompofabie by fire, by 
which Its water and Its acid are expelled ; and it 
may become phofphoric. . 

When urged by fire, it agglutinates a little : and 
fome pretended that it melts. But it muli be 
in an impure ilate to vitrify at all. 

The three mineral acids, and the alkalies, dlifolve 
this fait with cffervefcence, by expelling the ae- 
rial acid. 

XII. Argillaceous earth combined with vitriolic add. 
The alum kind. See Alum, and Chzmistry- 
Jndex, 

a. With a fmall quantity of clay 5 native or plu- 
mofe alum. 

It is found on decayed aluin ores in very fmall 
VoL XIL Part I. 
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quantities ; and therefore, througtl ignofauCfj Z^irthy 
the alabaftrites and felenites, both of which arc 
found among mod of the alum flates, are often . 
fubftituted in Its ftead, as is alfo fometimes the 
afbeftus,notwith{landIng the great differeuce there 
is between the alum and thefc both in regard 
to their ufes and effeds. 

b. With a greater quantity of pure clay; white alum 
ore. 

I. Indurated pale-red alum ore, (fchtjlus ahimtnk 
Romanus.) It Is employed at LuminI, not 
far from CIvIta Vecchia in Italy, to make the 
pale -red alum called roch alum. This is, of 
all alum ores, the mod free from iron ; and 
the. reddifh earth which can be precipitated 
from it, does not fiiow the lead marks of any 
metallic fub dance. 

r. With a very large quantity- of martial clay, 
which llkewife contains an Inflammable fub- 
dance : Common alum ore. This is com- 
monly indurated and flaty, and is therefore 
generally called alum fate. 

It is found, 

1. With parallel plates, having a dull furfacd ; 
jFrom Andrarum In the province of Skone, 

Hunneberg and Billingen in the province of 
Wedergottland, Rodoen in the province of 
Jemtland, and the ifland of Oeland, &c. In 
England, the great alum works at Whitby 
in Yorkfhire are of this kind. 

2. Undulated and wedge- like, with a dilning 
furface. This at the fird fight refcmbles pit- 
coal ; it is found in great abundance in the 
parlfii of Nas in Jemtland. 

XIII. Argillaceous earth faturated with muriatic acid. 

Argilia falita, 

Profedbr Bergman fays, that the combinations 
of the argillaceous earth with the nitrous, muria- 
tic, and aerial acids, had not yet been found na- 
turally formed as far as he knew. But Dr Wi- 
thering affirms, that he found the muriatic argii 
to exid in a confiderable quantity, in the Nevil 
Holt water, when he analyfed that mineral water 
about the year 1777; and he adds, that it is pro- 
bably contained alfo in the Ballycadle water In 
Ireland. 

XIV. Argillaceous earth mixed with volatile alkali. 

[Although this mixture is by no means a neu- 
tral fa’t, this feems to be the place to treat of it 
according to the order of faline fubdances adopt- 
ed In this article.] 

The greated part of the clays contain a vo^a- 
latlle alkali, which difeovers Itfelf in the didilla- 
tion of the fpirit of fea-falt. &c. 

Order V. Metallic Salts. 

The native falts belonging to this divifion may be 
didinguifhed by the phlogidicated alkali, which preci- 
pitates them all. The few which have faline pro- 
perties, according to the definition of falts formerly 
given, fhall be mentioned here ; referring the red to 
the mlneralifed metals ; as the luna cornea^ the faline 
quickfilvcr or muriatic mercury, 5cc. 
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Metallk X. Vitriol of coppcr ; blue vitriol. Vitriolum venerisy 
cyprium. 

^ This neutral metallic fait is a combination of 
the vitriolic acid with copper, and is found in all 
%iment watgrs, as they are called. Its colour is a 
deep blue ; and being long expofed to the air, It 
degenerates into a rully yellow blue. Urged by 
the flame of the blow-pipe on ^ piece of charcoal, 
it froths at firfl v/ith nolfe, giving a green flame, 
and the metallic particles are often reduced to a 
fhining globule of copper, leaving an irregularly 
figured icoria. But with borax the fcoria Is 
diflblved, and forms a green glafs. 

This fait rarely occurs cryftallifed: but Is often 
found naturally diflblved in water in Hungary, 
Sweden, and Ireland ; from this water a blue vi- 
triol is generally prepared. Thefc natural wa- 
ters are called cementatory or cementing ones. Ac- 
cording to Monet, this concrete fait, when found 
naturally formed, only proceeds from the evapo- 
ration of fuch waters. It is alfo occaGonally ex- 
tracted from fulphurated copper ores after torre- 
\ fadllon. See CHEMisTRY- 7 «c/e^c, at Vitriol, 

II. Muriatic copper, or marine fait of copper. Cuprum 
falitum. 

This fait has been found in Saxony, in the mine 
of Johngeorgeniladt. i. It is of a green Ifli 
colour, and foliated texture. 2. It is moderate- 
ly hard. 2. Sometimes it is tranfparent and cry- 
ftallifed. 

It has been taken for a kind of mica : but Pro- 
feflbr Bergman found it t© confift of copper 
and marine acid, with a little argillaceous earth. 

Another fpccimen of a purer fort was depofited 
in the mufeum of Upfal. This is of a bluifli 
green colour, and friable. It effervefeed with ni- 
trous acid, to which It gave a green colour: and 
by adding a proper folutlon of filver, a luna cor* 
nea was formed, by which the prefence of the 
muriatic acid was afeertained. ( Kirnvan and Berg^ 
man ) 

III. Martial vitriol; vitriol of iron. Common green 
vitriol or copperas. 

This is the common green vitriol, which is na- 
turally found diflblved in water, and is produced 
in abundance by decayed or calcined marcafites. 

This metallic, neutral fa!t refults from the com- 
bination of the vitriolic acid with iron. 

1. It Is of a greenifh colour when perfedlly and 
recently cryftallifed ; but, 

2. Eiflorefees by being expoftd to the air, be- 
comes yellowifh, and is covered with a kind of 
ruft. Sometimes it becomes white by long 
ftanding. 

5. It requires fix times its weight of water, in 
the temperature of 60 degrees, to. be diflblved. 

4. it has an aftringent, harfli, and acidulous taftc. 
j. Expofed to a moderate heat, even to that of 
the funlhlne, it falls into a yellowifh powder ; 
but, 

6. On being expofed to a fudden heat, it melts ; 
and on cooling, affumes a whitifh brown colour. 

7. When ftrongly urged by fire, it lofes its acid, 

becomes of a dark red colour, and Is then call- 
ed a powder which is employed in 

polifhing metals, and to which our artifts have 
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applied the Improper name of crocus martisy Metallic 
though this name only belongs to the yellow Neutral 
preparations of the iron-calces, ufed In pliar- . * 

macy and In enamelling, &c. '' 

8. Pure fixed alkali precipitates the iron from its 
folution In deep green flakes ; the mild alkali, 
in a greenifli white colour ; pure volatile alka- 
li, in fo deep a green, that it appears black ; 

but the mild volatile alkali precipitates it in a ’ 

greyifh-green colour. 

9. All vegetable aftringents, as the tinftiire of tea, j 

quinquina, gales, &c. precipitate the Iron in a 1 

black colour : hence they arc ufed as tefts 

to difeover its prefence in chemical analyfes ; 1 

and it Is from this black precipitate that the \ 

common writing ink is made, being diluted j 

in water, and there fufpended by the Arabic or \ 

Senegal gums. ^ 

10. One hundred parts of this fait, recently cry- ; 

ftallifed, contain 20 of real vitriolic acid, 25 \ 

of iron, and 5 9 of water. j 

11. Its acid is known by this, that Its folu- ' 

tion mixes without turbidity with the folutions 

of other falts that contain vitriolic acid ; as j 

Epfom, felenite, vitriolated tartar, See, 

12. And the bafis of this metallic fait is known 

by the black colour produced by the folutlon , 

of vegetable aftringents. 1 

13. On being urged by the flame thrown by the 

blow-pipe. It offers the fame phenomena as the I 

vitriol of copper, except that It does not colour ! 

the flame. | 

Green vitriol Is frequently found native, ei- '1 

ther In coal mines or in the cavities of pyrita- 1 

ceous mines, or adhering to their fcaffblds in a ^ 

ftalaclitical form. It is found alfo In fmall J 

round ftones, called inh-Jloimy of a white, red, 

. yellow, or black colour, which are almoft 

ibluble in water, and contain a portion of copper | 

and zinc. Alfo fometimes in form of fchiilus 
or flaty pyritaceous ftones. But the greateft ti 

part of that in ufe Is prepared by art, from the ci< 

martial pyrites or mundic. See Chemistry, 
n®6i9. p 

IV. Aerated iron. Ferrum aeratum, || 

This metallic fait is a combination of the ae- iH 

rial acid with iron ; and is found in the light |1 

chalybeate waters, where It is diflblved by an ex- I 

cefs of this acid. { 

Mr Lane was the firft who difeovered In Eng- 
land the adion of the aerial acid on iron, when , 

the water is impregnated with that menftruum. ^ 

The late M. Rouelle demon ftrated the fame j 

phenomenon In France upon this and other me- | 

tals. But Profcflbr Bergman feems to have pre- S 

ceded them both nearly about the fame time, I 

though neither had any knowledge of each other^s | 

difeoveries. 1 

The great volatility of this acid Is the caufe why | 

, this neutral fait is not often found. For the | 

mere evaporation of the ferruginous mineral wa- i 

ters, in order to analyfe them, is fufticient to let | 

loofe the aerial acid ; fo that the iron which was I 

there diflblved by its power falls down to the ® 

bottom in the form of a light ore, which amounts | 

to nearly T^foo weight of the water; and | ^ 

when 
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when frefii retains fo itiuch phlogifton as to obey 
iSALTs magnet, as Bergman fays. 

^ ^ Vitriol of cobalt, or vitriolated cobalt. 

This metallic fait refults from the combination of 
the vitriolic acid with cobalt. 

1. When found native, it is always in an efflo- 
refeent Hate ; whence it arifes that, in this 
cafe, 

2. Its colour is greenifh, mixed with a grey tint: 
but, 

3 - It is of a rofy colour when artificially made ; 

4. Efflorefees when expofed to the adlion of the 
atmofphere ; and, 

5 . Takes then a greenifh colour mixed with a 
pale purple, or a Li/ias colour^ as the French 
call it. 

6. It is difficultly foluble in water ; and, 

7. Its folution is of a red colour. 

S. The phlogifticated alkali precipitates the co« 
bait from the folution of this fait, which with 
borax gives an azure glafs. 

# By the above qualities, chiefly the rofy co- 

lour of the folution of this neutral fait, its ba- 
fis is fufficiently diftinguifhed. As to its acid, 
it is eafily known by the fame tefls as thofe of 
the preceding vitriols. 

It is faid to be found native in fmall pieces, 
mixed with a greenifh efflorefcence in cobalt 
mines. (^Kirvan and Monger,. ^ 

VI. Vitriol of zinc, vitriolated zinc, or white vitriol. 

This neutral metallic fait refults from the combina- 
tion of vitriolic acid with zinc. 

1. Its colour is white. It, 

2. Requires little more than twice its weight of 
water to diffolve it in the temperature of 60 
degrees of Fahrenheit’s thermometer, and de- 
pofits a greyifh yellow powder. 

3. Its fpecific gravity is 2000. 

4. Its tafle is very ftyptic. 

5. It mixes uniformly with vitriolic neutral falts. 

6. Precipitates nitrous or marine felenites from 
their folutions, by which its acid is afeer- 
tained. 

7. It is precipitable in a whitiffi powder by al- 
kalies and earths ; but, 

S. Neither iron, copper, nor zinc, precipitate it; 
by which circumftance its bafis is fufficiently 
• * indicated. 

9. If it contains any other metallic principle, 
this may be precipitated by adding more zinc 
to the folution ; excepting iron, which will 
of itfelf precipitate by expofure to the air or 
I . boiling in an open veflel. ^ 

10. One hundred parts of this metallic fait con- 
tain 22 of vitriolic acid, 20 of zinc, and j8 
li of water. 

I| II. Urged by fire, it lofes a good part of its acid. 

12. Treated with the blow-pipe, it exhibits nearly 
the fame phenomena as other metallic vitriols ; 
except only that the flame is brilliant when 
the zinc is reduced, and gives out white floes 
' called Jlonvers of %tnc 

! This neutral metallic fait is fometimes found 

native, mixed with vitriol of iron, and in the 
I form of white hairy cryftalsj or in a ftalac- 
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titical form in the mines of Hungary, or 
as an effiorefcence on ores of zinc. It is alfo 
found diflblved in mineral waters, and gene- 
rally with fome proportion of vitriols of iron 
and copper. Bergman fays, it is fometimes 
produced by the decompofition of pfeudoga- 
lasna, or black-jack ; but this rarely happens, 
becaufe this fubftance does not readily decom- 
pofe fpontaneoufly. 

But that in common life is moflly prepared 
at Gk)flaar, from an ore which contains zinc, 
copper, and lead, mineralifed by fulphur and 
a little iron. The copper is firll feparated as 
much as poffible : the remainder after torre- 
fadlion and diftillation is thrown red-hot into 
water and lixiviated. It is never free from 
iron. (^Kirwan^ Monger. ^ 

VII. Vitriolated nickel, or vitriol of nickel 

This neutral metallic fait refults from the com- 
bination of the vitriolic acid with nickel. It ex- 
ifts fometimes in confequence of the decompofi- 
tion of the fulphureous ores of this f^imetal. 
It is found native, efflorefeing on Kupfer- nickel | 
and generally mixed with vitriol of iron. — It is 
of a green colour, as well as its folution. It is 
precipitated by zinc; but when joined with iron, 
this laft is not precipitated by the fame. 

Its origin is perhaps owing to the decompofition 
of the pyritaceous and fulphureous ore of Kupfer- 
nickel, mentioned by Walleriiis. This ore con- 
tains a great quantity of arfenic and fulphur, as 
well as cobalt, nickel, and iron. And if it comes 
to be decompofed in the bowels of the earth, it 
is natural to expe6f that the vitriolic acid of the 
fulphur will attack the nickel and the iron, with 
which it will form neutral metallic falts (^Mongez^ 
Kir wan), 

VIII. Muriatic manganefe. Manganejium falitum. 

M. Hielm is the only perfon who has as yet 
found this middle fait in fome mineral waters of 
Sweden. It is compofed by the combination of 
the regulus of Manganefe with muriatic acid. 

I. It is precipitated of a whitifh yellow colour, 
by the Pruffian (phlogifticated) alkali ; and of a 
brownifii yellow, by the mineral alkali. 2. It 

does not cryftallife in any diftin^t form. 3. It 
abftradls the moifture of the air. 4. To obtain 
its bafis free from iron, it muft be precipitated 
by the mineral alkali; redifiblved in nitrous acid; 
then calcined until this acid is expelled ; and the 
refiduum is to be treated with diftilled vinegar, 
which will then take up only the manganefe. 
{^Kirwan,') 
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Order VI. Triple Salts. 


The neutral falts hitherto enumerated are fuch as 
are compofed of two ingredients only ; but fometimes 
three or more are fo united as not to be feparated by 
cryftallization. The vitriols that we are acquainted 
with are hardly ever pure ; and two or three of them 
fometimes are joined together. 

Sometimes likewife it happens that neutral falts join 
earthy falts, and earthy ialts metallic ones. Bergman 
generally diftingmfhes compound falts according to 
N 2 the 
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the number of their principles, whether the fame acid 
be joined to feveral bafes, or the fame bafe to diffe- 
rent acids ; or, laltly, whether feveral menilrua and 
feveral bafes are joined together. Hence arife falts 
triple, quadruple, &c. which the diligence of after- 
times mull illuftrate. The mod remarkable examples 
of triple and quadruple native falts which have yet 
occurred are, 

I. Mineral alkali, with a fmall quantity of calcareous 
earth. Alkali falls communis, Aphronitrum. 

This is fo ftrongly united with the calcareous 
earth, that the latter enters with it into the very 
crydals of the fait ; though by repeated folutions 
the earth is by degrees feparated from it, and 
fails to the bottom after every folution. 

It grows in form of white Iroft on w^alls, and 
under vaults ; and in places where it cannot be 
v/afhed away by the rain. 

Hence it would appear, that this is not only a 
triple^ but a multiple fait ; as thefe pieces of old 
mortar covered with this vhite froll, on ancient 
walls, are the very fame from which the faltpetrei 
makers extradl the mother-water of nitre, after 
mixing therewith the vegetable afhes, to furnifli 
the alkaline bafe to it. M. Fourcroy fays in his 
feventeenth Ledure, that this mother-water con- 
tains not only nitre, but five other kinds of fait, 
viz. the marine fait, nitrous magnefia, calcareous 
n'tre, magnejia mtrata, and calx fa it a ; to w'hich 
the chemills of Dijon add the digejiive fait of Syi 
This, and in fome cafes various vitriols with alka- 
line or earthy hafes. 

When it contains any confiderable quantity of 
the calcareous earth, its cryllals become rhom- 
boidal, a figure which the calcareous earth often 
afiumes in fhooting into cry dais : but when it is 
purer, the cry dais fhoot into a prifmatic figure. 

This is a circumdance which neceffarily mud con- 
fufe thofe who know the falts only by their 

‘ figure ; and fhows, at the fame time, how little 
certainty fuch external marks afford in a true 
didindion of things. 

This fait is very often confounded with the 
fal mirahile Glauber L 

II. Common fait with magnefia ; or muriatic mineral 

alkali contaminated by muriatic magnefia. 

This is a compound of the common fait with 
muriatic magnefia : and by the expreflion conta- 
minated (inquinatum) of profeffor Bergman, we 
may fuppofe that the magnefian fait is not inti- 
mately united to the alkaline bafe. 

This triple fait is very deliquefeent ; a quality 
it owes to its integrant part the muriatic magne- 
fia, (p. 97. col. I.) For the pure muriatic alkali 
does not deliquefee : but this degree of purity is 
feldom found, even in the native foffil ox fal gem, 
(p. 93. col. 2.) In general all the earthy marine 
Llts are very deliquefeent, as the muriatic chalk, 
the muriatic barytes, and the muriatic magnefia. 
Bergman, Macquer, and Monger, 

III. Mineral alkali with fuccinous acid and phlogidon. 

This fubdance will be afterwards mentioned among 

the infammables, 

IV. Vitriolated magnefia with vitriol of iron. Epfom 
fJt contaminated with copperas. 
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Found in fome mineral waters, according to Mr Mo- T riflr 
net, ( Treat ife on Mineral IV aters). Neutral 

V. Native-alum contaminated by copperas. Vitriola- * . 

ted argil with vitriol of iron. 

Found in the aluminous fchidus. It fometimes 
efflorefees in a feathery form. Perhaps this is 
the plumofe alum of the ancients. 

VI. Native alum, contaminated by fulphur. 

At the places about Wedndbury and Bildon, in 
StaffordOilre, where the coal pits arc on fire, 
this fubdance fublimes to the furface ; and may 
be colleded, in confiderable qiianiity, during 
dry or frody weather. 

A fimilar compound fubdance fublimes at the 
Solfaterra near Naples. 

VII. Native alum contaminated by vitriolated cobalt.. 

In the mines of Herregrund and Idria this fait 

may be feen fhooting out into long {lender fi- 
laments. Perhaps this is the trichites of the 
Greeks. 

1. Diffolved in water, it immediately betrays 
the prefence of vitriolic acid upon the ad- 
dition of terra podcrofa falita (muriatic acid 
faturated witli iieavy earth). 

2. By the addition of phlogidicated alkali, a 
precipitate of cobalt is thrown down, which 
makes blue glafs with borax or microcofmic 
fait. ( Berg, Sciag.) 

VIII. Vitriol of copper with iron. 

This fait is of a bluilh green colour. It Is the 
vitriolum ferreo-cupreum cyaneiim of Linnaeus. Its 
colour varies, being fometimes more or lefs green, 
and fometimes more or lefs blue. It is found at 
Saltzberg and at Falhun. This vitriol is called 
vitriol of Hungary, becaufe it is found in the 
Hungarian mines is of this kind. ( Monger,) 

IX. Vitriol of copper, iron, and zinc. 

This is the vitriolum ferreo %inceo cupreum cyaneum 
of Linnaeus. Its colour is of a blue inclin- 
ing to green. If rubbed on a polifhed furface of 
iron, the copper is not precipitated thereby, as- 
it happens to the blue vitriol ; which fhows that 
the vitriolic acid is perfe6lly faturated in this fait 
by the three metallic bafes. 

X. Vitriol of copper and zinc. 

This is the blue vitriol from Goflar. According 
to Mongez it is the vitriolum zinceo-cupreum earn- 
ieum of Linnaeus. 

XL Vitriol of iron and zinc. 

This is the green vitriol from Goflar in the 
Hartz. According to Mongez, this is the vitri- 
olum zinceoferreum viricle of Linnaeus, 105. 6* Its 
colour is a pale-green caff. 

XII. Vitriol of iron and nickel. 

This fait is of a deep-green colour, and is con- 
tained in the ochre, or decayed parts, of the nic- 
kel, at the cobalt-mines of Los, in the province 
of Helfinglaiid. 

Class III. Mineral INFLAMMABLE Sub- 
stances. 

To this clafs belong all thofe fubterrancous bodies 
that are diffoluble in oils,, but not in water,, which they 

3 lepeU ^ 
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Inflam- repel ; that catch flame In the fire j and that are clec- 
mables. ^j-ical. 

It is difficult to determine what conftitutes the dif- 
ference between the purer forts of this clafs, fince they 
all mull be tried by fire, in which they all yield the 
fame prodiul^ ; but thofe which in the fire fhow their 
differences by containing different fubflances, are here 
conlidered as being mixed with heterogeneous bodies : 
that fmall quantity of earthy fubltance, which allphlo- 
giila leave behinu in the lire, is, however, not attend- 
ed to. 

I. Inflammable air ; firedamp. 

This aeriform fubllance is eafily known by its 
property of inflaming when mixed with twice or 
thrice its bulk of tom.mon atmofpheric air ; and 
it is afferted to be the real phlogillon almofl pure. 
See Aerology-/«^(?.v, and I nv lam m able Ate, 

It admits confiderable varieties, acordiug to the 
nature of the fubftances from whicli it is pro- 
duced, and often gives cifferent refiduums upon 
combiulion, fome of which are of the acid kind. 

If it is produced from charcoal, it yields aerial 
acid or fixed air : from folutions of metallic fub- 
flaiices in the vitriolic, nitrous, or marine acids, 
it yields thefe refpeclive acids, as M. Lavoiiier 
alTerts. 

uEther, converted into vapour in a vacuum, gives 
a permanent elallic vapour, wliich is inflam- 
mable. The atmofphere, which floats round the 
fraxinella, is inflammable from the admixture 
of its vapours> which feem to be of the nature of 
an eflfential oil : fo that on approaching the flame 
of a candle under this plant, in hot weather, it 
takes fire in an inllant ; although the eflential oil, 
extradled from this plant by dillillation, is not in- 
flammable on account of the^ watery particles 
mixed with it, as M. Bomare aflerts. 

Mr Scheele is of opinion, that every inflamma- 
ble air is compofed of a very fubtile oil. I’hls 
coincides with the idea entertained by chemifls of 
their phlogillon ; and is confirmed by the fadl, 
of its being naturally found in thofe fp rings from 
whence ilTues petrol, whofe exhalations are very 
inflammable. 

The refiduum, which remains in the atmofphere 
after the combullion of inflammable air, is ex- 
tremely noxious to animals. Dodlor Prieflley 
takes it to be a combination of phlogillon wich 
pure air, and on this account calls it phlogijliea^ 
ted air. But M. Lavoiiier, on the contrary, 
conflders it to be a primitive fubftance of an un- 
changeable nature, and gives it the lingular name 
of atmofpheric mephitis, 

II. Hepatic air. 

This air feems to conlift of fulphur, held in fo- 
iution in vitriolic or marine air. It is inflam- 
mable when mixed with three quarters of its 
bulk of common air. Nitre will take up about 
half the bulk of this air e and when fatiirated 
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with it, will turn filver Hack : but If ftrong de- 
phloglftlcated nitrous acid be dropped Into this 
water, the fulphur will be precipitated. 

One hundred cubic inches of this air may hold 
eight grains of fulphur in folution in the tem^ 
perature of 6o® ; and more, if hotter. 
Atmofpheric air alfo decompofes hepatic air. 

It is found in many mineral w'aters, and par- 
ticularly in the hot baths of Aix-la-Chapelle. 
The caufe and manner of their containing fulphur, 
which was long a problem, has at lull been hap- 
pily explained by Mr Bergman. 

It plentifully occurs in the neighbourhood of volca- 
noes and in feveral mines. 

Hepatic air is ealily obtained by art, from all 
forts of liver of fulphur, whether the bafe be an 
alkali, an earth, or a metal, if any acid is poured 
upon it ; and the better, if ufe be made of the 
marine acid,becaufe it contains phlogillon enough, 
and does not fo Itrongly attract that of the hepar 
Julphuris, For this reaf^n the nitrous acid is not 
fit for this procefs, as it combines itfdf with the 
phlogiflon, and produces nitrous air. It may 
alio be produced, by diftilling a mixture of ful- 
phur and powdered charcoal, or of fulphur and 
oil, &c. See the detatched article Hebatic Air^ 
and Aerology-/W^.y. 

III. Phlogillon combined with aerial acid ; black 
lead, or wadd. Plumbago, See the detached article 
Black ‘L ead, 

It is found, 

ae Of a fl. eel-grained and dull texture. It is na- 
turally black, but when rubbed it gives a dark 
lead colour. 

I, Of a fine fcaly and coarfe-grained texture ^ 
Goarfe black-lead. 

IV. Mineral tallow. Serum minerale. 

This was found in the fea on the coafts of Fin- 
land in the year 1736. list fpecific gravity 
is 0.770 ; whereas that of tallow is 0.969. It 
burns with a blue flame, and a fmell of greafe^ 
leaving a black vifeid matter, which is with more 
difficulty confumed. 

It is foluble in fpirit of wine only when tarta- 
rifed : and evai then leaves an infoluble refi- 
duum ; but exprefled oils diflblve it when boil- 
ing. 

It is alfo found in fome rocky parts of Perfia, 
but feems mixed with petrol, and is there called 
fchebennaadi ifienpetiy kodreii. 

Dr Herman of Strafburg mentions a fpring in the 
neighbourhood of that city, which contains a 
fubilance of this fort diffufed through it, which- 
feparates on ebullition, and may then be col- 
ledled. ( Kir wan J, 

Ambergris* Ambra grifea. 

It is commonly fuppofed to belong to the mi- 
neral kingdom, although it is laid to have doubt- 
ful ii»3rks of its origin (a). 

a. It 



(a) Ambergris, according to the aflertion of M. Aublet (in Hifoire de la Guiane)^ is nothing more 
ihan the juice of a tree infpiflated by evaporution into a concrete form. This tree grows in Guyana, and is.^ 

called 
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tf. It has an agreeable fmell, chiefly when burnt : 

b. Is confumed in an open fire : 

c. Softens in a flight degree of warmth, fo as 
to flick to the teeth like pitch. 

d. It is of a black or grey colour ; and of a dull 
or fine grained texture (b). 

The grey is reckoned the bell, and is fold very 
dear. This drug is brought to Europe from the 
Indies. It is employed in medicine ; and alfo as 
a perfume (c). 

VI. Amber. Arnhra jlavay fuccinum^ eleBrum^ Lat. 
Carahe, French. Agtjlein^ Bernfleln, Germ. 

This fubftance is dug out of the earth, and found 
on the fea-coatts. According to the experi- 
ments of M. Bourdelin, it confifts of an in- 
flammable fubftance, united with the acid of 
common fait, which feems to have given it its 
hardnefs. 
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It is fuppofed to be of vegetable origin, fince it Inflam-' 
is faid to be found together with wood in the ^ 

earth. 

By diftillation it yields water, oil, and a volatile 
acid fait, which the above mentioned author 
has thought to be the acid of common fait 
united with a fmall portion of phlogifton. 

Infedls, fifli, and vegetables, are often found in- 
cluded in it, which teftify its having once been 
liquid. 

It is more tranfparent than moft of the other 
bitumens ; and is doubtlefs the fubftance which 
fir ft gave rife to electrical experiments (on account 
of the power it pofiefles of attradling little bits 
of ftraw, or of other light fubftances, when rub- 
bed).^ 

Its varieties are reckoned from its colour and 
tranfparency. It is found, 

A. 


called cumn^ but has not been inveftigated by other hotanifts. When fome branches are broken by high 
winds, a large quantity of the juice comes out ; and if it chances to have time to dry, various maftes (fome of 
which had been fo large as to weigh 1200 pounds and more) are carried into the rivers by heavy rains, and 
through them into the fea : afterwards they are either thrown into the fliore or eaten by fome fifli, chiefly 
the fpermaceti whale, known by the name of Phyfeter-macrocephalus among ichthyologifts. This kind of 
whale is very greedy of this gum-refin, and fwallows fuch large quantities when they meet with it, that they 
generally become fick ; fo that thofe employed in the fifliery of thefe whales, always expedl to find fome 
amber mixed with the excrements and remains of other food in the bowels of thofe whales who are lean. 
Various authors, among whom is Father Santos in his Ethiopia Orientalis, who travelled to various places of 
the African coaft, and Bomare, fay, that fome fpecies of birds arc fond of eating this fubftance as well 
as the whales and other fifhes. This accounts very well for the claws, beaks, bones, and feathers of 

birds, parts of vegetables, fliells, and bones of fifli, and particularly for the beaks of the cuttle fifli or fepia 
oCiopediay that are fometimes found in the mafs of this fubftance. Dr Swediar, however, attended only to thefe 
laft, though he had mentioned alfo the other fubftances in his paper inferted in the Plillofophical Tranfac- 
tions for 1783; wherein he attempts to eftablifli an opinion, that the amber is nothing elfe but a pre- 
ternaturally hardened dung, or feces, of the phyfeter whale. Dr Withering and Mr Kirwan have embraced 
this notion ; as did alfo, inadvertently, the editors of this Work. See Ambergris. 

(b) Mr Aublet brought fpecimens of this gum-refin, which he colleded on the fpot, from the cuma 
tree at Guiane. It is of a whitifli-brown colour with a yellowifli fliade, and melts and burns like wax on 
the fire. The fingularity of this gum-refin is, that it imbibes very ftrongly the fmell of the aromatic fub- 
ftances which furround it ; and it is well known that perfumers avail themfelves very confiderably of this 
advantage. M. Rouelle examined very carefully this fubftance brought over by Mr Aublet, and found that 
it produced the veiy fame refults as in other good kind of amber. Befides Mr Aublet’s authority, which is 
decifive, as being grounded upon dire<ft proofs of fa6l, Rumphius, quoted by Bergman, long fince men- 
tioned a tree called Nanariim, whofe infpiftated juice refembles amber It cannot therefore at prefent be 
doubted that the origin of this phlogiftic fubftance is the vegetable kingdom, although it may be often found 
and reputed as a produ6l of the foflile kind. 

This fuftance being analyfed by Meflrs Geoffroy and Newman, quoted by M. Fourcroy, yielded them the 
fame principles as the bitumens ; viz. an acid fpirit, a concrete acid fait, fome oil, and a charry refiduum ; 
which evidently evinces, that all thefe fat and oily foflile fubftances have their origin from the other two 
kingdoms of nature. 

(c) Ambergris is not only brought from the Eaft Indies, but from the coafts of the Bahama Iflands, Brafil, 

Madagafcar, Africa, China, Japan, the Molucca iflands, the coafts of Coromandel, Sumatra, &c. Dr Lippert, 
in a treatife he publifhed at Vienna ia entitled Phlogijlologia Mineralise has copied chiefly from Wal- 

leriiis what he afferts of this fubftance. He affirms that there are eight known fpecies of amber ; five of a 
fingle colour, viz. the white and the black from the ifland of Nicobar, in the gulph of Bengal, the afli- 
coloured, the yellow, and thc blackifh ; and two variegated, viz. the grey coloured with black fpecks, and 
the grey with yellow fpecks. This laft he aflerts to be the moft efteemed on account of its very fragrant 
fmell, and to come from the South coaft of Africa and Madagafcar, as well as from Sumatra ; and that 
the black dark coloured amber is often found in the bowels of the cetaceous fifties. The fame author adds 
alfo from Wallerius, that by diftilling the oil of yellow amber (^fuccinum) with three parts and a half of 
fuming nitrous acid, a refiduum remains like rofin, which emits a perfedl fmell of mufle ; whence fome 
conclude, that the ambergris belongs to the foflile kind : the contrary, however, is evinced in the preceding 
note. 4 
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B. Tranfparent. 
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Colourlefs. 
h. Yellow. 

The greateft quantity of European amber Is 
found in Pruflia ; but it Is, befides, colledled on 
the fea-coaft of the province of Skone, and at 
Biorko ; in the lake Malaren in the province of 
Upland ; as alfo In France and in Siberia. Tt is 
chiefly employed in medicine and for making 
varnlflies (d). 

VII. Rock-oil. 

This Is an Inflanimable mineral fubftance, or a 
thin bitumen, of a light brown colour, which 
cannot be decompofed ; but is often rendered 
impure by heterogeneous admixtures. By length 
of time It hardens in the open air, and then 
refembles a vegetable refin ; in this ftate it Is of a 
black colour, whether pure or mixed with other 
bodies. It Is found, 

A* Liquid. 

1. Naphtha. 

This is of a very fragrant fmell, tranfpa- 
rent, extremely inflammable, and attracts gold. 
It Is colle< 5 led on the furface of the water In 
fome wells in Perlia. See Naphtha. 

2. Petrol. 

This fmells like the oil of amber, though 
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more agreeable ; and likcwife veiy readily takes 

lire. It is colleded in the fame manner as the 

Naphtha from fome wells in Italy. See Pe- 
troleum. 

B. Thick and pitchy; Petroleum tenax, Barba- 
does-tar. 

This refembles foft pitch. 

It is found at the Dead Sea in the Holy 
Land ; in Perfia, in the chinks of rocks, and In 
ftrata of gypfum and limeflone, or floating on 
water ; alfo in Siberia, Germany, and Switzer- 
land, in coal-pits ; and In America ; likewife in 
Colebrookdale In England. 

C, Elaftlc petrol. 

This is a very Angular fofiil, found of late in 
England. 

By its colour and confiftency, it exadly re- 
fembles the Indlan-rubber,, or the gum-reflnj. 
from the north part of Brafil, called caoutchouc. 
It is of a dark brown colour, almofl; black ; and 
fome is found of a yellowifh brown cafl;, like the 
fame gum-rcTm. 

With refpedf to its elaftlc coijfiftence, it hard- 
ly can be dillinguiflied from it, except in the co- 
hefion of its particles, which is weaker. 

It has the lame property of rubbing oiT from 
paper the traces of black-lead pencils. 

It burns likewife with a fmoky flame ; and 
alfo melts Into a thick oily fluid ; but emits a 
difagreeable fmell, like the foflile pitch, or Bar- 
badoes tar. 

It 
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(b) Amber, fays M. Fourcroy, is found in fmall detached pieces, for the moft part under coloured fands, 
difperfed in beds of pyritaceous earth \ and above it is found wood, charged with ablackifti bituminous matter. 
Hence it is ftrongly fuppofed that it is a reftnous fubftance, which has been altered by the vitriolic acid of 
the pyrites, notwithftanding that we know that acids, when concentrated, always blacken and charry refinous 
fiibftances. In fad, the chemical analyfis of this fubftance rather confirms that fuppofition. 

The Angular opinion of Dr Girtanner, about the yellow amber being produced by a kind of ants, may 
be feen in Journal de Phyftque for March 1786, page 227. Or fee the article Amber in this Didionary. 

The colour, texture, tranfparency, and opacity of this fubftance, have fhowii fome other varieties beAde* 
thefe mentioned in the text. The principal ones are the following ; 

6. The yellow fuccinum, ^ 9. The white, 

7. The coloured green or blue by f 10. The pale-yellow, f r 

foreign matter ^ V opaque. The dtron-yellovr, S tranfparent. 

8. The veined fuccinum, J 12. The deep-red, j 

The golden yellow tranfparent amber, mentioned in the text. Is" what the ^ncknts czlhd chryfolearujup 
and the white opaque was called leucoledrum 

But we muft be cautious about the value of the fpecimens remarkable for their colour, Aze, tranfparency, 
and the well-preferved infeds they contain internally ; Ance there is a probability of deception, feveral per- 
fona poflelAng the art of rendering it tranfparent and coloured^ and of foftening it, fo as to introduce foreign 
fubftanees. See. into it at pleafure. 

M. Fourcroy fays, that two pieces of this fubftance may be united, by applying them to one another, after 
being wet with oil of tartar and heated. And Wallerius mentions, that pieces of yellow amber may be 
foftened, formed into one, and even diflblved by means of oil of turnip-feed, in a gentle heat ; and that 
according to fome authors, it may be rendered pure and tranfparent, by boiling it in rape-feed oil, linfeed oil, 
falt-water, &c. 

Mr Macquer fays, that for the purpofe of making yarnlfli, this fubftance muft undergo beforehand a pre- 
vious decompoAtion by torrefadion, in order to be dlAoIved by linfeed-oll or eflfentlal oils'. See Varnish. 

Befides the making of varniflies, this fubftance was much employed formerly in making various pieces of 
ornament and jewellery. The beft pieces were cut, turned, carved, or plained, to make vafes, heads of 
canes, collars, bracelets, fnuff-boxes, beads, and other toys, fmall fine chefts, &c. But after diamonds and 
beautiful hard ftones were brought into ufe, thefe trinkets are little confidered in Europe : neverthelefsj^ 
they are ftill fent to PerAa, China, and to. various other eaftern nations, who eiteem them ftill as greati 
curioAties. 
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It IS found In the fame earthy and llony beds 
as petrol. Some fpecimens are of a cylindrical 
form, like bits of thin branches or ftalks of ve- 
getables, though much more flexible, being per- 
fedtly elaftic. 

M. Magellan obferves, that this fofiil feems to 
favour the opinion of thofe mineralogifts, “ who 
believe that thefe oily combuftibles derive their 
origin from the vegetable kingdom. It feems 
worth trying, whether pieces of afphaltum, bu- 
ried in damp beds of fparry rubbifh, or other kind 
of earths, would take the fame elaftic confiftence. 
But fmee many l>ed3 of fhells and other foffile 
fubftances, both of the vegetable and animal kind, 
as impreflions of various plants, and the re- 
mains of various quadrupeds, &c. have been found 
in different parts of the globe, whofe individual 
fpccies undoubtedly exift no longer alive unlefs 
in far diftant climates, and in the moft remote 
•countries from the fpot where their exuvia are 
•dug out ; why fliould we not allow that this new 
folTil may be the fame original elaftic gum, now 
growing naturally in Brafil, China, and'other hot 
climates, only altered in its fmell, and in the 
tenacity of its particles, by its long depofition 
during centuries in the bowels of the earth 
This elaftic petrol was found in 1785, near 
Caffeltowa, in the^county of Derbyfhire in Eng- 
land, but in veiy inconfiderable quantities. 

D. Hardened rock-oil ; foffile pitch. Petroleum in- 
dvratum, Pix montana^ 

1. Pure afphaltum. 

This leaves no afhes or earthy fubftance when 
it is burnt. 

It is a fraooth, hard, brittle, inodorous, black 
or brown fubftance. When looked through in 
fmall pieces, appears of a deep red colour. It 
ivvims in water. 

It breaks with a fmooth Ihining furfacc. — 
Ivlclts eafily : and, wdien pure, burns without 
leaving any afhes \ but if impure, leaves afhes or 
a flag. 

According to M. Monet, it contains fulphur, 
or at leaft the vitriolic acid. 

It is nightly and partially aclcd on by alcohol 
and SEther. 

From this, or the preceding fubftance, it is 
probable the afphaltum was prepared that the 
Egyptians ufed in embalming their dead bodies, 
and which is now called mummia. 

It is found alfo on the fliores of the Red Sea, 
in the Dead Sea, in Germany, and France. — 

( Kir<woji , ) 

And it comes likevvife from Porto Principe, 
in the ifland of Cuba. (^Brun,) 

It is found alfo in many parts of China; and is 
employed as a covering to fhips by the Arabs 
and Indians. (^Fourcroy,) 

2. Impure ; Pix montana impura, Piffaphaltum. 

This contains a great quantity of earthy mat- 
ter, which is left in the retort after diftilla- 
tion, or upon the piece ;of charcoal, if burnt 
in an open lire ; it coheres like a flag, and is 
of the colour of black-lead : but in a calcin- 
ing heat, this eaith quickly volatilifes, fo that 
the nature of It is not yet known* 

N® 223, 
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It is found in Moffgrufvan in Norberg, and Inflam- V 
in Grengierberget, both in the province of Weft- 
manland ; and alfo in other places. 

The piffaphaltum is of a mean confiftence 
between the afphaltum and the common pe- 
troleum. It is the very bitumen which is collec- 
cd in Auvergne in France in the well called de 
la Pegey near Clermont Ferrand. 

VIII. Jet Gagas y Succinum nigrum* 

This is a very compadt bitumen, harder than afphal- 
tum, always black, and fufccptible of a good po- 
lifti. It becomes eledlncal when rubbed ; attradls 
light bodies like the yellow amber ; and it fvvims 
on water. 

It feems to be nothing elfe than a black am- 
ber, orfuccinum ; but fpecifically lighter, on ac- i 

count of the greater portion of bitumen that en- j 

ters into its compofition. When burned, it 
emits a bituminous fmell. See the article Jet. 

IX. Mineral phlogifton united with earths. 

A* With calcareous earth. \ 

I. With pure calcareous earth. This is the fe- 
tid or fwine fpar formerly defcribed. 

B* United with calcareous, argillaceous, ponderous, \ 

and filiceous earth and vitriolic acid. Liver- 
ftone : Lapis hepaticus* 

C, With an argillaceous earth ; Pit or Stone Coal. 

1, With a fmall quantity of argillaceous earth 
and vitriolic acid. Lithanthrax, See the ar- 
ticles Coal and Pit-coal. 

This is of a black colour, and of a fliining 
texture ; it burns with a flame, and is moftly 
confumed in the fire ; but leaves, however, a 
fmall quantity of afhes. 

a. Solid coal. b. Slaty coal. ^ 

2. Culm- coal, called kolm by the Swedes. 

This has a greater quantity of argillaceous j 

earth and vitriolic acid, and a moderate pro- 
portion of petrol. 

It has the fame appearance with the pre- i 

ceding one, though of a more dull texture ; it 
burns with a flame ; and yet is not confumed, 
but leaves behind a flag of the fame bulk or 
volume as the coal was. 

From England, and among the alum rock 
at Moltorp and Billingen in the province of 
Weftergottland. 

3, Slate-coal. 

This coal contains abundance of argillaceous 
earth. It burns with a flame by itfelf, other- 
wife It looks like other flates. 

It is found at Gullerafen in the parifli of 
Rettwik, in the province of Dalarne, and alfo ' 

with the coals at Boferup in Skone. 

This feems to be the fame with the bitumi- 
nous fchiftus, already defcribed among the ar- j 

gillaceous earths. 

4. Cannel-coal. 

Mr Kirwan has put together this variety of 
coal with that other called Killkenny -coaly tho’ 
they have fomc different properties. 

The cannel-coal is of a dull black colour ; 
breaks eafily in any dire6lion ; and, in its 
fradure, prefents a fmooth concholdal furface, 
if broken tranfverfely. 

It contains a confiderable quantity of petrol. 
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in a lefs denfer ftate than other coals 5 and 
bnrns with a bright lively flame, but is very 
apt to fly in pieces in the fire. It is laid, 
however, to be entirely deprived of this pro- 
perty, by being previoufly immerfed in water 
for fome hours. 

Its fpecific gravity is about 1270; and 
being of an uniform hard texture may be 
ealiiy turned in the lathe, and receive a good 
polifh. 

It is from this kind of coal that fmall vafes, 
as ink liands, various trinkets, and other curi- 
olities, are made in England, which appear as 
if made of the linefl jet. 

Kilkenny-coal. 

This contains the larged proportion of pe- 
trol or afphaltum ; burns with lefs flame aiKl 
fraoke, and more llowly, though intenfeiy, 
than the cannel-coal. 

The quantity of earth in this coal does not 
exceed one twentieth of its weight. Its fpe- 
cilic gravity is about 1400. It is frequently 
inixed with pyrites. 

It is found in the county of Kilkenny, be- 
longing to the province of Leiniler in Ireland. 
'I’he quality of this coal burning almod with- 
out fmokc, is mentioned in a proverb by 
which the good qualities of this county are 
expreffed. 

6. Sulphureous coal. 

Tiiis conflds of the former kinds of coal, 
mixed with a notable proportion of pyrites : 
hence it is apt to moulder and break when ex- 
pofed to the air. It contains yellow fpots 
that look like metal ; and burns with a ful- 
phuieous fmell, leaving either red afhes, or a 
flag, or both. Water ads upon it, after it 
has mouldered. Its fpecific gravity is = 1500, 
or more. 

Befides the above varieties, fchidus, mica- 
ceous fchidus, and gneifs, are frequently found 
in the neighbourhood of coal-mines, fo pene- 
trated with petrol bitumen as to conditutc 
an inferior fpecies of coal ; but the bitumen 
being burnt, they preferve their form, and in 
fome meafure their hardnefs. Alfo fome grey 
dates, that are fo foft as to be feraped with the 
nail, and arc greafy to the touch, burn like coal. 

All the differences of coal arife from a mix- 
ture of the varieties already mentioned 5 and 
it is obfervable, that wherever coals exiil, 
dates are generally found near them. Salt 
or mineral fprings are alfo often found in their 
neighbourhood. {Kirwan.) 

7. Bovey coal. Xylanthrax. 

This is of a brown, or brownifh black co- 
lour, and of a yellovr laminar texture. 

The laminae are frequently flexible when 
firft dug, though generally they harden when 
expofed to the air. 

ft conflds of wood penetrated with petrol 
or bitumen ; and frequently contains pyiites, 
alum, and vitriol. 

Its afhes afford a fmall quantity of fixed al- 
VoL. XII. Parti. 
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kali, according to the German chemifts \ biit 
according to Mr Mills they contain none. 

By difiillation it yields an dl fmeiliug H- ' 
qiiorj mixed with a volatile alkali and oil, part 
of which is folubie in fpirit of wine, and pait 
inr'ufible, being of a rriineial nature 

it is found in England, France, Italy, Swif- 
ferland, Germany, Ireland, dec. {Kirwan.) 

8. Peat. Geanthrax. 

There are two forts of inflammable fub- 
flances known by this name, viz. 

The firll of a brown, yeliowifli brown, or 
black colour, found in moorifh grounds ; in 
Scotland, Holland, and Germany. When 
frefh, it is of a vifeid confiilence, but hardens 
by expofure to the air. It coiififts of clay 
mixed with calcareous earth and pyrites ; and 
fometimes contains common fait. While foft, 
it is formed into oblong pieces for fuel, after 
the pyritaceous and ftony matters are fepa- 
rated. When diflilled, it affords water, acid, 
oil, and volatile alkali. Its afhes contain a 
fmall proportion of fixed alkali. They arc 
either white or red, according as it contains 
more or lefs ochre or pyrites. 

The fecond is found near Newbury in 
Berldhire. It contains but little earth ; but 
confilts chiefiy of wood, branches, twigs, 
roots of .trees,' with leaves, grafs, draw, and 
weeds. ( Klr-w a?i . ) 

9. Stone- turf. 

Crondedt has ranged the turf among th« 
fofiils of his Appendix ; but as that called ia 
England by the name of Jlore-turf Qoni?i\\\s a 
confiderable proportion of peat, it may be men- 
tioned with propriety in this clafs. 

Soon after it is dug out from the ground, 
where it keeps a feft confidence, it at firlt har- 
dens ; but afterwards it crumbles by long ex- 
• pofure to the air. 

As to the other common turf, it only con- 
fids of mould interwoven with the roots of 
vegetables ; but when thefe roots are of the 
bulbous kind, or in a large proportion, they 
form the word kind of turf. 

Although it may appear incredible, it is 
neverthelefs a real fad, that in England pit-turf 
is advantageoufly employed in Lancafliire to 
fmelt the iron-ore of that county. Mr Wil- 
kinfon, brother-in-law t($ Dr Piiedley, and fa- 
mous for his undertakings in the extenlive iron- 
works, perhaps the greated in Europe, makes 
ufeof pit-turf in his large fmelting furnaces of 
that province. 

Those folfil fubllances, which furnidi fuel for the 
various purpofes of human life, are didinguifhed by 
the name of coals, on account of their being a fucse- 
daneum for wood and other vegetable productions, 
which^ when dry or of an oleaginous kind ferve for 
the fame ufes. If thefe vegetable fubftances are de- 
prived of the accefs of air, by covering them after ig- 
nition, the half-confumed remainder, which is of a 
black colour, is called by the name of coal or 
eoal; and from hence the foflil which affords fuel has 
O alio 
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alfo been called by the fame name, though of a very 
different nature. 

Pit- coal and earth-coal are fynonymousj and mean 
coals dug out of a pit or from the earth. But the 
lithanthrax denotes ftone-coal, and more properly in- 
dicates the cannelcoah which has the greateft fimi- 
larity to a ffony fubftance, by the dull appearance 
of its frafture and by the uniform texture of its 
parts. 

All thefe coals are in general a bituminous black 
or brown and dark fubftance : for the moft part they 
have a lamellated texture, which breaks eafily, and al- 
ways with a ftiining furface. 

The varieties of pit-coals above-mentioned are the 
moft remarkable, by which they may be diftinguifh- 
ed from one another. But they are far from being 
homogeneous in each kind ; as the accidental quali- 
ties, a'nd the various proportions of their component 
parts, produce a far greater number of properties, 
which renders them more or lefs fit for different pur- 
pofes ; though thefe are generally overlooked, and 
confounded with the common one of affording fuel 
for making fire to warm our rooms, or for culinary 

operations. i i • 

This foffile bitumen, as Fourcroy remarks, being 


heated in eontaift with a body in combuftion, and a 
free accefs of air, kindles the more fiowly, and with 
more dilfieulty, as it is more weighty and compadl. 
When once kindled, it emits a briik and very durable 
heat, and burns for a long time before it is confumed. 
If extinguifhed at a proper time, the remaining cin- 
ders may ferve feveral times for a new firing with 
a fmall addition of frefh coals. The matter that is 
burned, and produces the flame, appears very denfe, 
as if united to another fubftance which retards its de- 
ftruftion. Upon burning, it emits a particular ftrong 
fmell, which is not at all fulphureous when the earth- 
coal is pure, and contains no pyrites. 

When the combuftible, oily, and moft volatile parts, 
contained in the earth-coal, are dilfipated and fet on 
fire by the firft application of heat ; if the combuftion 
is ftopped, the bitumen retains only the moft fixed 
and leaft inflammable part of its oil, and is reduced to 
a true charry ftate, in combination with the earthy 
and fixed bafe. Pit coals in this charry ftate are call- 
ed coah, which are capable of exciting the moft in- 
tenfe heat ; and are employed all over Britain in the 
fmclting of iron, copper, and other metallic ores, to 
the greateft advantage. See Coaks, Coal, Coal- 
ERY, and Pit-coal (e). 

X. The 
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(e) The coahraetals, or ftone ftrata inclofing coals, are very numerous. Mr Williams X gives the following 

general account of thoft in Scotland. ^ th* -n i i 

The fand-ftones. Of thefe there . is a great variety, diltinguilhable by colour, texture, and degrees of 
hardnefs, generally difpofed into thick, middling, and thin ftrata. The only fpecies our author takes notice 
of is the^egular broad-bedded free-ftone of a laminated texture. This commonly rifes in thin or middling 
ftrata • appearing at the edges of afedion, when broken or cut, to be formed of thin lamina or layers of fand, 
equally laid on the whole breadth of the ftone, and well cemented together. A great deal of both red and 
^ite ^free-ftone rife in layers of five or fix inches, and fo upwards, with regular ftreaks of a fifth or fixtli 
part of an inch appearing the whole length of the ftone, when the edge of a flab is poliftied, as if fo many 
gentle waves of water had formed the layer. The regularity of the ftrudure of this ftone correfponds exaftly 
wdth the regularity of its layers ; and our author is of opinion, that the flaggy grey-ftrata of free ftone, with 
many of the black and grey-ftrata of coal metals, the grey flate, as well as many other thin ftrata of the coal 
metals, may be ranked with this free ftone for perfed and regular ftratilicatiori. 

Along with thefe he claffes fome of the thin argillaceous ftrata. ‘‘ Many of the grey regularly ftratified 
mountain limeftones (fays he) are alfo ftreaked or ftriped ; and the ftreaks in thefe appear more confpicuous 
when broken than the ftreaked free ftones. Some of the hard regularly ftratified mountain rocks are alfo ftra- 
tified • and in all thefe three kinds of ftones, the ftreaks are regularly and exadly parallel to the bed of the ftone.'’ 
Another remarkable inftance of regularity of ftrata is met with in the grey flaggy ftrata of Caithnefs.-- 
Throughout all the low country of Caithnefs, a fquare of about lo or 15 miles, there are bluifh argillaceous 
ftrata with o-enerally a fmall quantity of lime in the com.pofition of the ftone, which is indurated to a greater 
degree than^'is common to fuch thin ftrata. The ftone is ftrong and tough, every where difpofed in ihin 
broad 'beded, regular ftrata; and in feveral parts of the country the flags are fo thin and regular, and are 
raifed fo light and broad, that they are ufed for covering houfes ; and three or four of them will cover the fide 
of a fmall one. Our author mentions a gentleman who has an eftate on the fouth fide of the Pentland frith, 
and who in a bay there raifes flags of any fize and thicknefs he pleafes ; “ fo truly flat and fmooth, that he 
has only to fquare the edges- to make of them good loft-fioors, partitions, chefts, mangers, roofs of houfes ; in 
flnort he does every thing with them. The face of thefe flags are as fmooth and true a plane, as if artificially 

finifhed by the beft workman." ^ ^ ^ 1 • u . 

In moft coal fields there are a great variety of ftrata of different kinds accompanying and lying between 
the feams of coal, of all forts of coburs, coniiftencies, ' and dimenfions ; all of them blended together without, 
any certain order or regularity ; fothat if there be 20 feams of coal, it is poffible that there may be as many- 
different roofs' ; that is, the ftratum which is the immediate roof of one feam of coal, fliall differ from that of 
another feam in quality, thicknefs, and colour, fo that perhaps no two of the twenty (hall be in any refped alike. 
The various kinds of coal-roofs (a) commonly met with are the following. 

1. Ba- 


(a) The ft'-atum which is placed immediately above a fcam of coal, is called the roof (f the coal, and that which U placed im- 
mediately btiow the fcam, is called the pa<-jement of the coal : which three, viz. the ftratum of cod, and its roof and pavement, 
with the other concomitant ftrata \yin^ above and below them, always prefer ve their ftations and paralklifm; that is, a?e ail 
ftreichcdottt and fpread one above another upon the fame iaciining plane, and have the fame line of bearing and of decUvity. 
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X. The mineral phlogifton or bitumen, united with 
the vitriolic acid : fulphur or brimftone. See the 
article Sulphur. 

This Is very common in the earth, anddifeovers It- 
felf In many and various forma. It is found, 
yf. Native. Sulphur nativum. 


In this the two conftituent parts are mixed 
In due proportion In regard to each other, ac- 
cording to the rules of that atttraftion which 
is between them. It Is eafily known, 

1. By Its inflammability, and by its flame. 

2. By its fmell when burnt; and, 

O2 3. By 


x.Bafaltes, This Is ‘very common in Scotland, where It is frequently called Hone ; and at Borrowf- 
tounnefs there are feveral thick beds of It Between the feams of coal. One of them being the immediate roof 
of a feamof coal there at Hillhoufe lime quarry, there is a thin feam of coal beneath a beautiful bed of colum- 
nar bafaltes. In the Bathgate hills to the fouthward of Linlithgow, alfo, there are feveral ftrata of coal blended 
with thofe of bafaltes. Thefe bafaltine ftrata are always very hard, frequently very thick, and generally of a black 
or blackifli grey colour. “ There are but few people (fays Mr Williams) fufilciently verfed in natural hiftory, to 
know that they are bafaltes, as this kind of rock, both in England and Scotland, goes by the name of ^duhin rock. 
In the north of Scotland It is called Jhurdy ; and among the miners in Cornwall it has the name of cockle 

2. Strata of limejlone of various thicknefles are met with in different coal-fields. Sometimes the lime is the 
immediate roof ; but fometimes there is an argillaceous ftratum of about the thicknefs of a foot between the 
coal ftratum and that of lime. In the coal-fields at Gilmerton, near Edinburgh, are feveral beds oflimeftone, 
fome of them very good, and of confiderable thicknefs. At Blackburn in Weft Lothian, alfo, there is a 
ftratum of limeftone lix or feven feet thick, which is the immediate roof of a feam of coal about five or fix feet 
thick. At Carlops and Spittlehaugh in Tweedale, they have a feam of coal immediately below their lime 
quarries, which they work for burning their lime. 

3. PoJl‘Jlone^ a kind of thick and folid ftratum of free ftone, is one of the roofs of coal, generally without 
the intervention of any argillaceous ftratum, though fometimes a ftratum of this kind is interpofed. Fre- 
quently this kind of ftone is rendered very hard by a mixture of iron or pyrites. In moft coal fields, thinner 
ftrata of free ftone are met with as the roofs of coal feams. 

4. Dogger-band^ as it is called by the Scots colliers, is frequently met with as the roof of coal feams. This 
name is applied to various fubftances. Sometimes they call ftrata of iron-ftone dogger hands ; fometimes the 
name is reftri<fted to the ball iron-ftone ; fometimes to pyrites ; and fometimes the dogger band is a kind of 
imperfedf ftone, compofed of feveral heterogeneous mixtures, among which pyrites bears a confiderable pro- 
portion, and by which the whole is fo ftrongly bound together, that it is frequently very difficult to break 
through It. 

5. Wlin-jlone^ properly fo called, not of a bafaltic nature. Thefe roofs are always very hard, and of vari- 
ous colours, as black, blackifli grey, brown, red, 6cc. fometimes not above two or three feet in thicknefs, but 
fometimes much more. 

6. Poji-fioncy of a fofter nature than that already mentioned. This has no mixture of ferruginous matter. 

7. Regular Jlrata of free-Jlone^ of various colours, textures, and thicknefles, but not fufficiently thick to de- 
ferve the name of poflfione^ which our author thinks they do not, unlefs they are above three or four feet. 
Thefe thin ftrata of free ftone are very numerous in coal fields, and very frequently form the roofs of coal- 
feams. Some of them are three or four feet thick, while others do not exceed three or four inches. They 
make good roofs, eafily cut through, and may be readily quarried out for other purpofes. 

8. Grey~bands^ or grey-coloured free-ftone, frequently form the roofs of coal feams. A great number of 
them are generally arranged in one place, lying immediately above one another ; and they are frequently found 
of all degrees of thicknefs from one to twenty inches, though the moft common dimenfions are from two to 
fix. By the Scots colliers thefe are called grey fekes as well as grey bands. Frequently they are found of mo- 
derate hardnefs, and fufficiently ftrong to make good flags and covers for fewers. Thefe roofs are ftrong 
and fafe when the ftone partakes of the nature of the coal, and has a black or blackifli grey colour ; but when 
they have a mixture of tilly or argillaceous matter, they are more friable. 

9. Blaesy when hard, ftrong, and well ftratified, are reckoned tolerably good coal-roofs. Thefe are always of 
a bluifli-black or black-grey colour, and are of great variety in refpe(ft to hardnefs and ftrength. Some of the 
ftrongeft and hardeft are either entirely black or greyifh black ; while fome of the different fhades of black are 
pretty thick, and others are but thin. The thickett, however, are not above 18 inches, and the thimiefttwo 
or three inches or lefs. The medium thicknefs is from one foot to three or four inches. Some of them are fuf- 
ficiently hard to make a good and fafe coal-roof ; but they feldom acquire fuch a degree of hardnefs as to give 
any confiderable obftru6Hon in fucking. All of them feem to have a confiderable quantity of black argillaceous 
matter in their compofition; and the ftrong blaes have alfo a confiderable quantity of fand ; often alfo contain- 
ing a large portion of cmpyreumatic oil, and fometimes have a confiderable mixture of coaly matter. There is 
a great variety both in the thicknefs and quantity of thefe blaes found above feams of coal. In fome places 
the ihinneft ftrata make the immediate roof ; In others, the thickeft. Sometimes we find only five or fix inches 
of blaes upon the coal ; in others as many fathoms, or even much more ; and it is common to find them of all 

the intermediate thicknefles. -n 

10. WlSitiJb 

{b) We muft obferve, however, that according to Bergman and other eminent mlneralogifls, tlie cockles or Jh'nls ongh? not to 
be confounded with bafaltes ; which ^laft name does not at all fit thofe fubftances^ See Volcunig Frodu^ in the Appendix to this 
aiticle. ^ 
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3. By Its prodiicfng a liver of fulphur, when 
mixed with a fixed alkali, like that made 
from artihcial fulphur. It is found, 

a. Pellucid, of a deep yellow colour. 

b. Opaque, white, and greyiih. 

Thefe are found in Siberia, at Bevieux in 
SwifTerland, and at Salfatara near Naples. 

c. Cryftallifed in odloedral prifms, with blunted 
points. 

' d» Tranfparent. Mr Davila had been informed 
that this was bi ought from Normandy in 
France. 


Part IT. ; 

I , Native fulphur is found in different forms, I fljm- 
cither in folid pieces of indeterminate bies. ^ 
figure, running in veins through rocks ; ; 

or in fmall lumps, in gypfum and lime- 
ftones; in confidcrable quantities at Sol- f 

fatara, and. in the neighbourhood of vo’- I 

canoes; or cryftallifed in pale, tranfparent, | 

or femitranfparent, o£logonal, or rhom- 
boidal cryftals, in the cavities of quartz ; t 

and particularly in the matrices of ores ; i 

or in the form of fmall needles over hot | 

fprings, or near volcanoes (^Kirwan). J 

Some- I 


10. Whtujh and ajh-coloured argillaceous Jlrata^ of middling ftrength, are frequently found to be the immedi- ^ 

ate roofs of coal. Some of thefe are of middling thicknefs, others thin. They are commonly found from ^ 

two inches to two feet in thicknefs. A great many of thefe roofs are very dangerous on account of their fra- ^ 

gility ; while others are quite fafe, owing to the more perfed formation of their ftrata, or to fome ingredi- 

ent in their compofition. ^ 

11. Streaked roofs, Thefe are of two forts; i. Such as are compofed chiefly of fand, with a very fm:^ | 

-mixture of day and blaes ; and, 2. Thofe compofed principally of clay or blaes with a fmall quantity of fand^ | 

,^pme of thefe have large, others fmall, ftreaks or ribs. Mr Williams fays that he has feen them fo beautifully ^ 

ftreaked as to refemble the fineft ftriped cotton ftuffs. Thefe ftripes or lireaks always lie exadtly parallel to 

one another, as well as to the bed of the ftone, and are always fpread out the whole breadth of the ftratum. i 

Their colours are various in different ftrata, fome of the ftripes being nearly black and white, others white and g 

redt and others yellow and red. In fome the ftripes appear of a lighter and darker grey colour. Some | 

of the finely ftriped ftones have their ftreaks about a quarter of an inch in diameter; fometimes lefs : and it is | 

common to fee ftripes from a quarter to three quarters of an inch broad ; but in the finely ftriped ftones it i& I 

rare to find them a full inch thick without fome different (hade on one fide or other of the ftripe. The fe- 
cond kind of thefe ftreaked roofs, viz. fuch as are compofed of blaes, with a fmaller mixture of fand, differ J 

but littk from the former ; only the colours are not always fo bright, nor the ftripes fo fine ; neither is the | 

roof quite fo hard. 3 

12. T^be foft hlae roofs fometimes confift of pretty thick ftrata ; others of fuch as are thin or of middlinj^ | 

thicknefs. There are likewife arrangements or claffes of regularly ftratified blaes, found immediately above sj 

feams of coal, from three or four inclies to feveral fathoms in thicknefs, though fome are even met with little ^ 

exceeding one inch in thicknefs ; tliough in the fame place there might be a confiderablc thicknefs of blaes V 

above the coal, taking in all the different ftrata, thick and thin, which lay above it. Some of thtfe roofs have 

an oily appearance on the outfide, and through all the fiffures and joints of the ftrata ; that is, they appear i 

fmooth and glofty, and are very flippery to the touch. Others have no appearance of this kind ; but all of f 

them arc tender, weak, and fragile, fo that they make a very indifferent and dangerous roof. j 

13. Another kind of coal-roof confifts likewife of blaes, but fuch as are mperfetlly Jlratlfied. It is alto- ^ 

gether the fame in quality and colour as the laft, the only difference that can be dlftinguifhed being in the dif- | 

fererit degrees of itratilication. The beds of this kind are not perfedf, but unequal ; whence it is a bad and | 

dangerous roof, as great pieces of it are frequently apt to fall down by reafon of the inequality and different S 

joints of the ftrata. Some of thefe blaes appear in thick, and others in thin or middling thick beds ; while 

fome have an oily fmoothnefs, called by the Scots colliers creeJJjy (greafy) blaes. It is owing Co this cilinefs par- J 

ticularly that thefe kinds of roofs are fo dangerous ; for the oil pervades the joints, and, rendering them flip- 
pery, makes the pieces more apt to fall out as foon as the coal i.s worked away from below them. Some of j 

thefe have fuch a quantity of natural oil, that they will flame a little in the lire ; and in fome places there are j 

hard blaes which will burn when fire is fet to them, though they will not confume. At Pitfirran in Fifefhire j 

there is a fpecies of this blaes fo inflammable, that when fire is fet to one corner of a hillock it will burn ihrougk' { 

©lit the whole ; neverthekfs it is not reduced in bulk by this combuftion, nor does it produce any aflies. Inllead 
of this it becomes coiifiderably harder than before, and acquires a pale red colour. By reafon of its hardnefs, it is } 

proper for being laid upon horfe and foot paths, but is not fo for roads over which heavy wheel-carriages pafs. j 

14. Sift blaes not Jlruffitd at alL Of thefe there is no more than one bed from two or three inches to feveral 

^thorns in thicknefs, without any others either above or below it. They are as common as any above the coal j 

feams ; but their fubftance is not always uniform throughout the whole ftratum. Some of them are found di- ^ 

vided into fmall angular mafi'es, and others into larger ones; but whether thefe are uniform or not, they always 

make a bad and dangerous roof 'Thefe argillaceous ftrata are fometimes called beds of till ; the uniform fort 
are called dauh, and the gkbous kind lipey bhes, by the Scots colliers. Both the uniform and glebous foft blaes 
frequently contain a quantity of ball iron-ftone, though fome of it contains none at all. The regular continuous 
ftrata of iron-ftone are commonly found in ftratified foft blaes. There is a variety erf foft coal-roofs of a grey 
colour, and of which fome are legulaily ftratified, and fome not. 

15. Re- 
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* Sometimes it is formed In old privies : 
of this Mr Magellan faw Ibme lumps that 
were found in a very old one at Paris. 

2. United with clay in the aluminous ore 
of La Tolfa, and alfo at Tarnowitz inr 
Silefia. This iaft refembles a light grey 
earth : when dry, burils or cracks in the 
water like marl ; and poflefles a (Irong 
peculiar fmell like camphor. If dikilled, 
the fulphur fublimes. One hundred parts 
of this earth afford eight of fulphur, be- 
fides gypfum and a quantity of iron. 

3. Mixed with clay, iron, and felenite. This 
compound is of a grey, brown, or black 
colour, found near Rome, Auvergne, Spain, 
and Iceland. 


LOGY. 

4. With limeflone In the form of a calcare- 
ous hepar. This is found at Tivoli, near 
Rome, and elfewhere in Italy. ItisfoiUe- 
times diffolved in mineral waters, three 
pounds of which contain as much as 2^ 
grains of fulphur. It often forms incrus- 
tations on the brinks of thefe fprings. 

5. In the form of an alkaline hepar. This 
is faid to be found in fome waters in Ruf- 
fia ; as will be hereafter noticed. 

6. United to iron and clay of pyrites, &c. 
of which hereafter. 

7. United to metallic fubflances, as hereafter 
fpecified. 

B. Saturated with metals (f). 

I. With iron. Pyrites, or copperas-ftone ; Py- 

rites^ 
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15. Regularly f oft grey coaUroofs. — Of thefe there are feveral forts. Some have a confiderable quantity of 
fand in the compofition of the ftrata ; and many of thefe are as regularly llratified as any coal-metals what- 
ever. Numbers are found very thin, and others of middling thicknefs ; though in all cafes they are fo tender 
and friable, that they make very bad and dangerous roofs. Some of them indeed look pretty w^ell at firfl 
but they foon crumble and come down, efpecially when they have been expofed to the air. This, in the 
opinion of Mr Williams, is owing partly to their having too much clay in their compofition, and partly ta 
the want of a fufficient quantity of natural cement to connedi the feveral particles of the Hone together. 

16. Soft grey regular Jlraia^ or grey bands of an argillaceous kind ; and of thefe there is likevvife a conTi- 
derable variety. Some are of a dark, others of a lighter grey ; fome thick, others thin : they are very nu- 
merous in coal-fields, and are frequently to be found as the immediate roofs of coal. Thefe, as well as tbe 
black kinds, are found in all quantities or degrees of thicknefs above different coals, from a few inches up to 
feveral fathoms ; but whether they be in great or fmall quantity, the roof they compofe is generally veiy frail 
and tender. 

1 7. Soft grey argillaceous hands^ imperfectly f ratified. Thefe differ little or nothing in fubffance from the 
former ; the only difference is in the flratification. Many of the ftrata of the former are of a middling thick- 
nefs, or rather thin, finely and regularly fpread out, and every part of each ftratum of an equal thicknefs. But 
this fort, though it has the appearance of ftrata, is clumfy and irregular ; that is, the feveral beds are iineqiialj^ 
and divided by many irregular joints into unequal mifhapen maffes, which makes this a very bad roof ; the 
mafl'es being apt to feparatc at the joints, and to fall down wdien the coal is worked out from below them. 

18. Soft grey argillaceous beds of metal or coal roofs not f ratified at all. 'I hefe are of two kinds, n^iz. i. fuch 
as are found broken or formed in the ftratum into glebes or maffes; and, 2. fuch as are found in one uni- 
form mafs throughout the whole bed, without any djvifion into maffes or ftrata. Thefe grey foft roofs are 
of all degrees of thicknefs, from a few inches up to many fathoms, as well as the black ; and there is but very 
little difierence between them in any rcfpedl excepting the colour. But in this, as well as in the black im- 
ft ratified blaes, and that both in the glebous and uniform beds, ball or glebous iron-ltone is frequently found 5 
and ftrata of iron-ftone are alfo found in the ftratifted foft grey blaes. 

19. White and ojh-colonred foft argillaceous coaUroofs ; and ol thefe there is alfo a great variety. Some of this 
kind are regularly ftratified, others imperfedlly, and fome not at all. Some of the whitifh argillaceous roofs 
are compounded of gritty fand and clay ; others appear to be chiefly compofed of pure clay ; and fome of a 
loamy clay. Thofe which arc regularly ftratified and mixed with fand, either coarfe or fine, are of great 
variety with regard to thicknefs and the arrangements of the ftrata ; but all of them are tender and fragile, 
and thus make very troublefome and dangerous roofs. 

20. Wh'itifh argillaceous roofs^f ratified^ and of a homogeneous quality, or not mixed with fand. Some of 
thefe are finely and perfectly ftratified, and are of different degrees ofhardnefs; but in general, make but a 
weak roof. Some of them are found in irregular ftrata, with all the other varieties and imperfedions al- 
ready mentioned. 

21. White and aJh~coloured. argillaceous coal-roofs, not f ratified at all. Sometimes thefe are found in very 
thick beds in the coal-fields ; and fome of thefe, as well as of the black feft roofs, rife in glebes and maffes of 
different fizcs ; while others are homogeneous throughout the whole bed, however thick, from two or three 
inches to feveral fathoms. Some of thefe beds of white argillaceous marie -like matter are found to be a fandy 

^ or loamy clay ; others a pure homogeneous cla^, which does not feel gritty between the lingers nor in the 
mouth. Tlie fhades and varieties of this kind are as numerous as thofe of any of the foregoing ; and all of 
them, by the Scots colliers, are called dauk, whatever be their coour. Mr Williams informs us, that he has 
frequently taken fome of thefe fine white clays to wafti his hands, and has found them anfwer alraoft as well 

as foap. ^ ^ i . . • 1 T, r 

(f) Sulphur is the moft common mineralifer of metak ; and therefore moft of its combinations with thofe 

fubiiances fall to be ranked hereafter among the metallic ores. 
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rites. This Is the fubftance from which moft 
fulphur is prepared, and is therefore ranked 
here with all its varieties. It is hard, and of a 
metallic fhining colour. 

A. Pale yellow pyrites; Pyrites fuhjlavus. Mar- 
-cafite. This is very common, and contains 
a proportionable quantity of fulphur with 
refpeft to the iron; when once .thoroughly 
Inflamed, it burns by itfelf. 

a. Of a compadl texture ; Pollta pieclra del 
yncQy Hijpanorum. 
h> Steel-grained. 

c. Coarfc -grained. 

d. CryftalHfed. It flioots moftly into cubi- 
cal and odoedral figures, though it alfo 
cryllallifes into innumerable other forms. 

B. Liver-coloured marcafite. Its colour can- 
not be defcribed, being betwixt that of the 
preceding marcafite and the azure -copper 
ore. The iron prevails in this kind ; it is 
therefore lefs fit to have fulphur extrad^ed 
from it, and alfo for the fmelting of copper 
ores. It is found, 

a. Of a compadl texture. 

^.Steel-grained. 
c. Qoarfe-graincd. 

C, Varioufly combined with iron and other metallic 
fubftances. 

1. With iron and copper; forming yellower 
marcafitical copper ore. 

2. With iron, filvtr, and lead ; potters lead ore. 

3. With iron and zinc; mock lead, blackjack 
or blende. 

4. With iron and arfenic ; arfenical pyrites. 

5. With iron and cobalt. 

6. With iron and bifmuth. 

7. With iron and nickel. 

8. With iron and gold ; pyritical gold ore. 

9. With filver ; glafs filver ore. 

10. With copper ; grey or vitreous copper ore. 

1 1. With lead ; potters lead ore.. 

12. With bifmuth. 

13. With quickfilver ; cinnabar. 

14. With arfenic ; orpiment, realgar. 

XI. Mi-neral phlogifton m'ixed with metallic earths. 
This is not found in any great quantity : in regard 
to its external appearance, it refcmbles pit-coal ; 
and the fat fubftance contained in it, at times, 
partly burns to coal, and partly volatilifes in a 
calcining heat. 

The only known varieties of this kind arc, 

Minera cupri phlogijltca. 

When it has been inflamed, it retains the fire, 
and at laft burns to aflies, out of which pure 
copper can be fmelted. 

B. Minera Jerri phlogijiica. 


A L O G Y. 


Part II. 


This is not very different in its appearance from Metals. 
the pit-coal or foffile pitch, but it is Tome- 
what harder to the touch. There are two va- 
rieties of this fpecies : 

1. Tixt in the fire ; Minera Jerri phlogijltca Jxa. 

Expofed to a calcining heat, it burns with a 

very languid though quick flame ; it pre- 
ferves its bulk, and lofes only a little of its 
weight. It yields above 30 per cent, of iron. 

a. Solid, which refembles black fealing-wax. 

b. Cracked, and friable. 

2. Volatile in the fire. 

This is unalterable in an open fire, either of 
charcoal, or even upon a piece of charcoal 
before the flame of the blow-pipe ; but under 
a muffle the greateft part of it volatalifes, fo 
that only a fmall quantity of calx of iron re- 
mains. It is found. 

Solid. 

b. Cracked. 

This laft kind leaves more aflies : thefe aflies, 
when farther expofed to the fire, become 
firft yellowifli-green, and afterwards red- 
difli-brown; when, befides iron, they then 
alfo difeover fome marks of copper: it has, 
however, not been poffible to extradf any 
metallic fubftance from them, the effeds 
of the loadftone, and the colour communi- 
^ cated to the glafs of borax, having only- 

given occafion to this fufpicion. 

Class IV. METALLIC SUBSTANCES. 

Metals are thofe minerals which, with refped to 
their volume, are the heavieft of all known bodies. 

Some of them are malleable ; and fome may be de- 
compounded ; and, in a melting heat (c), be brought 
back again to their former ftate by the addition of 
the phlogifton they had loft in their decompofition. 

See Metallurgy, Part I. Sed. i. and Chemistry- 
Jndex at Metallic Calces and Metals. 

All the metallic fubftances contain phlogifton ; and 
when, to a certain degree, deprived of it, fall into a 
powder like an earth ; but their attradions for phlo- 
gifton are different. 

Moft of them, when melted in a common way, and 
expofed to the air, have an earthy cruft formed upon 
the furface, which cannot again be reduced to metal 
without the addition of fome inflammable matter. The 
bafe metals have this property. 

But the noble metals, viz. platina, gold, and filver, 
arc fo firmly united to the phlogifton, that they never 
calcine under fulion, however long continued ; and, af- 
ter being changed into a calx in the liquid way, when 
melted in the fire, they reaffume their metallic form 
without any other phlogifton than what is contained 
in the matter of heat* 

Quick- 


(g) The various degrees of heat required to reduce metals to a fluid ftate, are feen in the following table, 
which was extraded, for the moft part, by Dr Withering, from the printed treatifes of the late celebrated 
Prefeffor Bergman. It exhibits, in a Ample view, i. The fpecific gravity of each 'metal; 2. The degree of 
heat by Fahrenheit's fcale, in which it melts ; 3. The quantity of phlogifton it requires for its faturation ; and, 

z 4. Its 
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Metals. Quickfilver holds a kind of middle place : for, like 
the bafe metals, it may be calcined, though not rea- 
dily ; and, like the noble ones, it may be reduced by 
heat alone. 

We may therefore reckon four noble orperfe^l me- 
tals ; viz. gold, platina, lilver, and mercury ; becaufe, 
when calcined, they recover their phlogifton without 
the addition of any phlogiftic fubftance. 

But as tin, lead, copper, and iron, cannot be redu- 
ced without fuch addition, theie are called ignoble and 
imperfect or hafe metals. Kir wan 's Mineralogy . 
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However, all thofe eight mctak (even mercury, when Met als.^ 
folid) are malleable to a confiderable degree,, and are 
called entire metals. But 

Bifmuth, zinc, antimony, arfenic, cobalt, nickel, 
manganefe, molybdena, and wolfram, are fcarce at all 
malleable, and hence they are called femimetals. Ne- 
verthelefs, zinc and purified nickel are more malleable 
than any of the other femimetals ; fo that we have 
four perfect or noble metals, four imperfeft or bafe, 
eight entire, and nine femimetals (h). 

Order 


4. Its attradlion to the fame faturating phlogifton. We muft, however, obferve, that if the fecond column 
be compared with that of Wedgwood’s thermometer, their great difagreements betray fome fundamental error 
in the afiiimed data ; for the degrees of heat afllgned by Mr Wedgwood for melting gold, filver, and copper, 
are more than quadruple of thofe afligned by Bergman, and that for melting iron is more than eleven times 
greater; although they both nearly agree in the red heat of iron, which Bergman fays to be 1050 degrees, 
and Wedgwood 1077. Mr Magellan is of opinion, that the fault lies in Mortimer’s thermometer, which 
Bergman quotes with fome diffidence fSed. 197. of his Sciagraphia) ; and thinks it probable, that the changes 
caufed by heat, on this metallic thermometer, are in a much lefs increafing proportion by intenfe fire, than 
thofe indicated by the contraction of the pure clay, happily employed by Wedgwood in his thermometer. He 
therefore added another column to this table, marked Wedgw. with the degrees of the melting heats already 
afeertained by this laft thermometer, as being the n«areft to truth. 


Metals. 

Specific 

Gravity. 

Melting 

‘Heat. 

Berg 

Melting 

Heat. 

PVeJgiu, 

Saturating 

Phlogifton. 

Attradion 
to faturating 
Phlogifton. 

Gold 

19,640 

1301 

5237 

394 

I or 2 

Platina 

21,000 



756 

I or 2 

Silver 

10,952 

1000 

4717 

100 

3 

Qulckfilver 

14,1 TO 

—40 

—40 

74 

4 

Lead 

»L 352 

595 


43 

10 

Copper 

8,876 

1450 

4587 

SI- 

8 

Iron - ' - 

7,800 

1601 

17977 

342 

1 1 

Tin 

7,264 

415 


114 

9 

Bifmuth 

9,670 

494 


57 

7 

Nickel 

7,000 

1301 



1 1 

|pure j 

9,000 

1601 


109 

5 

Arfenic 

8,308 





Cobalt 

Ipure j 

7,700 

f 1450 
1 1601 




Zinc 

6,862 

699 


182 

1 1 

Antimony 

6,860 

809 


120 

6 

Manganefe 

6,850 

Very great 


227 

1 1 


N. B. By faturating phlogifton, Profeflbr Bergman means to exprefs the proportionate quantities taken 
away from each metallic fubftance, when diftblved by means of acids, and of courfe reduced to a calciforra 
ilate. The laft column only exprefles their attradion to this part of their phlogifton, not to that which Hill 
remains united to them in a calciform ftate. Withering. 

(h) Mr Mongez remarks, that the following are the general properties of metals, when confidered as phy- 
fical bodies ; their opacity, great fpecific gravity, dueftility, tenacity, cryftallization, flavour, and even 
fmell, at leaft in fome of them. 

It is from their denfity that their gravity and opacity proceed ; this laft being fuch, that, even reduced to 
the thinneft plates, no rays of light can pafs through their particles, unlefs there remains an interftice or pore - 
quite free from the metallic fubftanc'c. Gold leaf muft, however, be excepted, which exhibits a fine green by 
tranfmitted light. 

As to their cryftallization, it has been found to take place whenever they are pure, and left to cool very- 
flowly by themfelves, after having been perfe<ftly fufed; (See "Journal de Phyfique for July 1781, p. 74 *) The- 
ftavour and fmell above mentioned are very perceptible, in the reguline fubftances of arfenic and antimony, as 
well as in lead, copper, and iron. 

All metals are condudlors of dedlricity ; and more perfedlly fo than any other bodies during their union 
with phlogifton. 

^ ^ Thay- 






Norle or Pei^ fect Metals. 




I, Golf'l ; Aurum ff>l chynvcorum^ See the articles 
Gold; alfo Chhm istry-Z/^^/c’.x ; and Metal- 
lurgy, Part ir. l'e(^. i. 

This is efteemed the principal and firft among 
the metals ; and that partly for .its fcarcity, but 
chiefly for the following qualities ; 

!. It is of a yellow Ihiniiig colour. 

2. It is the heaviefl: of all known bodies, its fpe- 
cific gravity to water being as 19,640 to 1000. 

3. It is the moll tough and dudlile of all metals ; 

becaufe one grain of it may be ftrctched out fo 
as to cover a lilver wire of the length of 98 yards, 
'hy which means o of a grain becomes vi- 

fible to the naked eye. 

Its foftnefs comes neareft to that of lead, and 
confequently it is but very little elallic. 

5. It is fixed and unalterable in air and water, and 
is indellru6tible by the common action oi fire. 

No 223. 


LOGY. 

6. When. melted, it reflefta ;i bluKh-grccn colour 
from its furface. 

7. It dill'olves in aqua-regia, in the dephiogifticated 
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> 


marine acid, and alfo (according to Ci ell :f) in ^ 

an acid obtained by diflilling vitriolic acid from 



off manganefe. 

8. When mixed with a volatile alkali and a little 
of the acid of nitre, by means of precipitation 
out of aqua-regia, it burns off quickly, in the 
lead degree of heat, with a flrong fulmiuation. 

It is dillolved, in forma Jicca^ by the liver of ful- 
phur, and alfo fomewhat by the glafsof bifmuth( i ). 

10. It is not carried away by the antimony du- 
ring the volatilifation of that femi-metal, and 
is therefore conveniently feparated from other 
metals by the help of crude antimony; in which 
procefs the other metals are partly made volatile, 
and fly oft' with the antimony, and partly unite 
with the fulphur, to which the gold has no at- 
traction, unlefs by means of fome uniting body, 
or by a long digefiion (k). 

1 1 . The 
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They are foluble either in nitrous acid and in dtphlogifficated marine acid, or in aqua regia ; and. are pre- 
cipitable in fome degree by caultic alkalies ; and except platina by the Pruffian alkali. 

When dephlogifticated, they communicate a tinge to borax and to microcofmic fait, or at leaff render 
them opaque. 

They affume a convex furface w^hen melted, and even a globular form, if in a fmall quantity ; and though 
they mix for the moft part with one another whilff fufed, yet they refufe to unite with unmetallic fubllanccs, 
even their own calces, iron only excepted, which does to its own calx flightly dtphlogifficated and to plum- 
iago. Nickel alfo, and fome others, may contain fulphur in their reguliiie date. 

Metals, when calcined, are capable of uniting with other calces and fails. ^ 

Three of the metallic calces have been found to be of an acid nature ; viz. the arfenlcal, molybdenic, and 
tungftenic ; from which, by analogy, the nature of other calces may be conjedured. 

The phlogiffon contained in metals is in a pure ftate ; viz. without water and aerial acid, with which it is 
invariably accompanied in all other compounds except acid airs and lulphur. 

When metallic fubffances are naturally found in the earth united to their full fliare of phlogiffon, and confe- 
quently poffefling their peculiar properties, they are called native. 

But when they are found more or lefs deprived of their phlogiffon and of their properties, combined with 
other fubffances, they are then called mineralifed. This is the moff common date of the mineral kingdom. 
The fubffance fo combined with them Is called the mineralifer, and the whole is called ore ; by which name are 
alfo diffinguifhed thefe earths and Hones In which metallic fubffances are contained. 

But if both metallic fubffances are mixed together in their metallic or reguline form, without the lofs of 
phlogiffon, they are then fald to be alloyed. 

When ihe mineralifer is of a fallne nature, and renders the metallic combination foluble in lefs than 20 
times its weight of water, the compound is ranged among falls. Thus the vitriols of iron, copper, and zinc, 
are rather claffed with falls than with ores. 

The moft commoif mlneralifers are, fulphur, arfenic, and fixed air or aerial acid. The leaff common are 
the vitriolic and the marine acids. The phofphoric has been found only in two inffances; viz. united to lead, 
difeovered by Gahn ; and to Iron, In the fiderlte, as Mr Meyer believes. 

Thofe metallic fubffances, mineralifed by aerial acid, are called calciform ores. 

M. Magellan obferves, that if the new dodrlne of the French cliemiffs, who affert, that calces of metals 
are a compound of dephlogift'cated or vital air with the metallic fubffance, were juft, ail calciform ores flrould 
produce this vital air inffead of aerial acid, when they arc reduced to their metallic form ; which is not the 
cafe : neither fhould all the bafe metals and femimetals abfolutely require the mixture of fome phlogiftic fub- 
ftance In order to their being reduced from the ftate of calces to their metallic form, which otherwife would 
be quite ufelefs, if their redu6\ion fimply confided In their feparation from the vital or dephlogifticated air. 

(i) Neither fulphur nor fixed alkali has any acfflon on gold; but the liver of fulphur, which is a com- 
pound of both, can diffolve it in the dry way ; fo that if a proper quantity of gold-leaves be put in a cru- 
cible together with liver of fulphur, and it be melted in a brifle fire, the gold is thoroughly diffolved ; 
and if the whole be diluted in water, the gold will be kept in the folution, and even pafs through the filtre 


along with It. ^ , • rr n 1 n- 

Ul Antimony Is ufed alfo to refine gold from its alloy, as it attenuates and carnes off all other metallic 
^ i ^ j fubffances 
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It. The phofpliorus is faid to have ingrefs into 
gold (l). 

12. If mixed with a lefs portion of filver, platina, 
copper, iron, and zinc, it preferves tolerably 
well its dudlility. But, 

13. When mixed with tin, it becomes very brittle^ 
and it attra6Is likewife the fmoke of that metal, 
fo as to be fpoiled if melted in an hearth 
where tin has been lately melted (m). 

14. It requires a ftrong heat before it melts, nearly 
as much or a little more than copper. 

15. it mixes or amalgamates readily with quick- 
filver. See Me'TallUrgy, Part II. left. i. (k). 

16. It is not diflblved by the glafs ot lead, and 
therefore remains on the cupel. 

Native gold. With refpci^t to the figure or the 
quantity in which gold is found in one place, it 
is by miners divided into, 

1. '^rhin fuperficial plated or leaved gold ; which 
confifts of very thin plates or leaves, like paper, 
f. Solid or maflivc, is found in form of thick 
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1 . Mineralifed with fulphiir by means of irom 
Marcafitical gold-ore ; Pyrites aureus, 

2. By means of quickhlver. It is found in 
Hungary. 

3. By means of zinc and iron, or filver. The 
Schemnitz blende. 

See other vaneties of mineralifed gold ores 
under the detached article Gold, already re- 
ferred to. 


pieces. 

Cryilallifed, confiils of an angular figure. 
Walh gold, or gold dull, is wafiied out of 
fands, w^herein It lies in form of loofe grains 
and lumps (o). See other diftindllons of 
form under the article Gold. 

B, Mineralifed gold. This is an ore in which the 
gold is fo far mineralifed, or fo entangled in other 
bodies, as not to be diffolved by the aqua-regia* 


Silver: Argentum^ Luna. See the article Silver. 

See alfo CHEMisTRY-Z/z^^if^c; and Metallurgy^ 

Part II. fedl. iii. and Part III. fecl. iii. 

This metal is, 

a. Of a white fiiining colour. 

h. Its fpecific gravity to water is, according t«^ 
Cronlledt, as 11,091 to 1000; according to 
Bergman, = 10,552 1 and according to Kir- 
‘wan, 1 1,095. 

c. It is very tough or dudile, fo that a grain of 
it may be ftretched out to three yards iu 
length and two inches in breadth. 

d. It Is unalterable in air, water, and fire. 

e. It diffolves in the acid of nitre, and alfo by 
boiling in the acid of vitriol. 

f. If precipitated out of the acid nitre with 
the common fait, or with its add, it unites 
fo firongly with this lall acid, that It does not 
part from it, even In the fire itfelf, but melts 
with it into a mafs like glafs, which is called 
luna cornea (p). 

p 3. It 



Tubftances mixed with it, without excepting the filver ; whilft lead leaves this lall behind, and even adds fomfi 


tof its own to the gold. PauBon^ p. 659. 

(l) Gold, reduced Into thin leaves, is not aded upon by the phofphoric acid in the humid way, though 
the fire be urged till luminous decrepitations take place ; but when it pafies that point which feparates 
the humid fi om the dry way, Mr Margraaf obferved that fome purple Tcorla were formed, which is art 
indication that this concrete acid had partly calcined the gold during its fufion. Eletnents de Cbymie de 
JDljon, Vol. III. p. 1 3 1. 

Befides this, a drop of the phofphoric acVl on the folution of gold by aqua-regia precipitates the metal in 
its revived ftate, as aiTerted by the academicians of Dijon. M^igellan. 

(m) The fumes of a fingle grain of tin are capable of rendering hard eight ounces of gold ; but It eafily 
recovers its malleability by being melted on the fire. (Wallerius and Bomarees Mineralogy . ) But when gold 
is mixed with arfenic, cobalt> nickle, bifmuth, or with the regulus of antimony, it only lofes great 
part of its malleability ; and when in a certain proportion, it may be calcined and vitritied with them.— 

( Fabronu ) 

(n) Bergman doubts if ever gold has been found perfe<Elly pure 5 and Mr Kirwan fays that it is very feldom 
found fo, being generally alloyed with filver, copper, or iron, or all three. As to the gold commonly ufed 
in toys and other objedts of luxury, every one knows that it is purpofely debafed by the artlfis with copper 
or other metals ; and of late It has been employed in various pieces of jewellery, to form ornaments of 
various colours : thus a great alloy of filver onc-third part), gives it a (hade of a green colour ; a fimilar 
quantity of copper, a reddilh one ; a mixture of arfenic, or filings of fteel, in the proportion of one- 
fourth part, gives it a bliiilh call; fo that having the yellow naturally in the pure gold, and the white in 
pure filver, the jewellers have almoft all the colours to diverfify their work. Even in the currency of 
money, there is none coined out of pure gold, which, by common agreement, is called gold of 24 carats. 
The gold coin of England, Fiance, and Portugal, only contains parts of pure~gold, and two of alloy> 
viz. It is only 22 carats. In the common faying-: that of Spain is but of 2 i-f| carats : but the ducat of 
Holland is of 23y^ carats ; and the zecchino of Venice, of 23 3 1 - carats : which lad therefore, it would feem, 
is the pureft gold coin of Europe. [PauBon^s Metrologie,) 

(o) M. Daubenton, in his Methodical Tables of Minerals, enumerates eight forts of native gold, viz. 
1. In powder ; 2. In grains ; 3. In fmall fpangles ; 4. In mafies of lumps ; 5. In filaments ; 6. In branches 
like vegetables ; 7. In lamella ; and 8. In o6locdral cryftals. — ^He obferves alfo, that gold, in its reguline 
Hate, is formed, either, i. Into angular cryftals, compofed of yellow oi^loedres ; or, 2. Into irregular yellow 
Inalfes, which, being broken, fliow a granular fubftance. 

(p) The marine acid attra6ls the calx of filver, but cannot remove its phlogifton ; -and therefore cannot 

diffolve 
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It does not unite with the femi-metal nickel 
during the fufion. , 

h. It amalgamates eafily with quickfilver* ' 
u It is in the dry way difTolved by the liver of 
fulphur. 

h. It has a ftrong attraction to fulphur, fo as rea- 
dily to take a reddifh yellow or black colour 
when it is expofed to liver vapours. 
h It has no attraClion to arfenic ; whence, when 
the red arfenical filver ore, or rothgulden ertx 
of the Germans, is put into the fire, the arfe- 
nic flics off, and leaves the fulphur (which in 
this compound was the medium uniens^ behind, 
united with the filver ia form of the glafs fil- 
ver ore, or glafs ertz. 

m. It is not difiblved by the glafs of lead, and 
confequently it remains on the cupel. 

n. It is exhaled or carried off by volatile metals 
and acids ; as by the vapours of antimony, 
zinc, and the acid of common fait. 

0. According to Cronftedt, it melts more eafily 
than copper ; and this was a general opinion. 
But the contrary, as Mr Magellan remarks, 
has been proved by means of the nice ther- 
mometer lately invented by Wedgewood.— 
See Thermometer. 

Silver is found, 

A. Native or pure ; which mofl generally is nearly 
of 1 6 carats flandard (q^) 

1. Thin, fuperficial, plated' or leaved. 

2. In form, 

a. Of fnaggs, and coarfe fibres. 
h. Of fine fibres. Capillary filver. 

c. Arborefeent. 

d. Cryftalline or figured. This Is very rare \ 
it has diflinCt fibres, with fhining furfaces. 

B» Mixed or alloyed with other metals. 

The following are the known inflances of thefe 
mixtures : 

1. United to gold, (^Bergman^s Sciagraphla^§ ^54*) 

2. Mixed with copper ; [^Berg, Sc ^ 155*) 

3. United to gold and copper; (Berg. Sc, § 156.) 

4. Amalgamated with mercury, found in the 
mines of Salberg ; (F(^er^s notes to Brunnich,) 

5. United to iron ; {Berg, Sc. § 15 7«} 

6. United to lead, fometimes in fuch quantities 
as to be worth the expences attending the fe- 
paration. 

7. United to arfenic ; (Journal de phyftque^ 
p. 50.) 

8. United to antimony; (Berg. Sc. § 159-) 

9. Joined to the regulus of arfenic and iron ; 
(Berg. Sc. § 160.) 

10. Mixed with the alkaline limeflone from 


A L O G Y. Partir. 

Annaberg,. deferibed by Mr Juftl; (Brun- Perfedt 
nicl).) Metals.. 

1 1. Sandy filver-ore, without any metallic fhining. . ^ 

12. Silver-ore In a red-brown fchiftus, deferibed 
by Lehman : it is corapofed of argillaceous 
earth, micaceous hematites, fulphur, calcare- 
ous fpar, fluor mineralis, lead, and filver. — 

It contains about feven or eight ounces of fil- 
ver on the hundred weight. 

13. Soft filver-ore. It is found among the marles 

and argillaceous earths ; and is of various co- 
lours, either fingly or mixed. ^ 

C. DifTolved and mineralifed. 

( I.) With fulphur alone. Glafs filver-ore. 

This is dudlile, and of the fame colour as 
lead ; but, however, becomes blacker in the 
air. It has therefore, though very impoper- 
got name oi glafs -ore ; for that name 
rather belongs, to the miner a argenti cornea^. \ 

or horn filver ore, if indeed any filver ore ' 

can be confidered as glaffy. j 

It is found, 

1. In crufls, plates, or leaves. i| 

2. Grown into ^ 

a. Snaggs, and 

h. Cryllalline figures. 

It is generally either of a lamellar or a 
grained texture. 

The glafs filver ore is the richeft of all filver 
ores ; fince the fulphur, which is united 
with the filver in this ore, makes but a very ' 

fmall quantity of its weight. > 

(2.) Arfenico-martial filver ore, (Weill ert%^ ■ 

Germ.) 

This ore contains filver and iron mineralifed j 

by arfenic ; the arfenic in a larger proper- j 

tion than the iron. This is the Pyrites ar^ 
genteus of Henckel. 

1. It is a hard fubftance, of a white fliining f 

appearance, and of a compa^l, lamellar, or \ 

fibrous texture. {Kirwan^ fp. 7.) j 

2. Of a yellowifli vyhite colour, and of a flri- { 

ated flrudlure, refembling blfmuth, but j 

much harder. (Kirovan,, fp. 3.) — It is- | 

found near Guadanal canal in Spain. i, 

3. Near the fame place is found alfo another tl 

ore of the fame kind, which is very foft and || 

eafily cut ; and when cut, has a brilliant ti 

metallic appearance. It confifls of con- [ 

choldal laminsei The quintal contains only r 

from four to fix ounces of filver ; but it is f' 

eafily reduced by evaporating the arfenic, 1 1 

which then leaves the filver flightly conta j * 

minated with iron. (Kirwan^ fp. 4.) j ; 

(3.) With I; 


diflblve it in Its metallic Rate, (Bergman.^ However, the marine acid, if well concentrated, or rather re- ! ') 

duced into an aerial form, diffblves filver in its metallic Rate, (Fabroni.) i ' 

Mr Scheele, and after him Mr Btrtholet, aRert pofitively, that the marine acid, being dephlogIRIcated by 
its diRIllation over maganefe in the form of a yellow air or gas, diffolves all the metals, without excepting ^ i 

gold, filver, or mercury. See Scheele’s ERay 5. § 25. H. I' 

The vitriolic acid being dIRilled alfo over the maganefe, diRolvcs filver, gold, and mercury, as Dr Crell ' 

aRerts, (Journal de Phyjiqucy 061. 1785, p. 297.) j 

Silver is precipitated from the vitriolic and nitrous acids by the marine ; and from the nitrous, in great 
meafure, by the vitriolic, (Kirwdn.) 

(O Wallerius dlRInguiflies feven fpecies of filver : (fee the article Silver). Daubenton reckons eight* I 

varieties of nativs" while filver^ arifing from their peculiar forms, J 
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(3,) With fulphiir and arfenic. The red or^ 
ruby'like iilver ore. The roth^uldm ot the 
Germans, 

The colour of this ore varies as the propor- 
tion of the ingredients varies in the mix- 
ture, viz, from dark grey to deep red j but 
when it is rubbed or pounded, it alwaya 
gives a red colour. 
eio Grey arfenical filver ore. 

1. Plated, crufted, or leaved. 

2. Solid. 

b. The red arfenical filver ore : 

1. Plated, crufted, or lea\td ; 

2. Solid or fcaly. 

3. Cryftallifed (r.) 

In this lall form it (hows the moft beau- 
tiful red colour, and is often femi- 
tranfparent. It contains about 60 psr 
cent, in filver. 

(4.) With fulphur^ little arfenic, and iron.T— 
{^Schwartz ert%^ Sch<wart% gulden^ Silber mulm^ 
Germ.) 

This 18 a friable, weathered, decayed ore. 

' a. Of a black or footy colour; and is there- 
fore called by the Germans filberfchwartzy 
or rujjigtes-ertz, 

{5O With lulphurated arfenic and copper. The 
weijjgulden of the Germans. 

This, in its folid form, is of a light grey co- 
lour, and of a dull and lleel-grained tex- 
ture. Its proportion of filver is from 10 to 
30 per cent. 

(6.) With fulphurated arfenic and iron. The 
weiferizy or white filver ore of the Germans. 
This is an arfenical pyrites, which contains 
filver ; it occurs in the Saxon mines, and fo 
exad^ly refembles the common arfenical py- 
rites, as not to be diftinguifhed from it by 
fight alone, or without other means. 

(y.) With fulphurated antimony. 

a* Of a dark grey and fomewhat brownlih co- 
lour ; the laheretz of the Germans, 
h- Of a blackifh blue colour. 

I. In form of capillary cryftals. Federertz^ 
or plumofe filver ore, 

(8.) With iron, arfenic, and cobalt, minerallfed 
by fulphur. 

This ore looks like the weijfgulden deferibed 
above ; but is diftinguifhed by the rofe co- 
^4^ loured particles of cobalt, difperfed through 
dark brown, blackilh, or grey, and fometimes 
fhining folid mafs. It is to this fpccies of 
ores that the filver goofe dung ore belongs. 
(9.) With fulphurated copper and antimony, — 
The Dal fahdertz. 

This refembles both in colour and texture the 


dark-coloured weiflgulden. When rubbed, it 
gives a red powder, 

a. Solid, I 

Cryftallifed. 

(10.) With fulphurated zinc. The pechblende of 
the Germans. 

This is a zinc ore, mock lead, or blende, 
which contains filver, and is found among 
rich filver and gold ores. 
a. Of a metallic changeable eolour. 

1. Solid, and with fine fcales, 

2. In form of balls. The iw^^e/.er^«,orball ore. 
h* Black mock lead, or blende, found in 

Saxony. This is alfo found, 

1. Solid, and with fine fcales ; 

2. And in form of balls. 

(ii.) With fulphurated lead ; potters ore. Gj- 
lencL ; bleyglanz, 

(12.) With fulphurated lead and antimony, call- 
ed Jlriperz, 

(13.) With fulphurated iron. Silberhalltgler kies ; 
marcafite holding filver. 

(14.) With fulphurated and arfenical cobalt;, 
dendrites being fometimes found in the ftone. 
Thefe kinds keep well in water ; but general- 
ly wither in the air, and lofe the filver they 
contain. 

(15.) Mineralized by fulphur, with regulus of 
antimony and barytes. The butter-milk ore. 
This is found in the form of thin particles, on 
granular fpar, [Kirwan^ fp, 13.) 

(16.) Combuftible filver ore. 

This is a black and brittle fubftance/ and 
leave about 6 per cent, of filver in its afhes. 
It is in fact a coal in which filver is found. 
{Kir^iuan^ fp. 14.) 

(17.) With the acid of common fait. Minera 
argenti cornea. Hornetzy or horn-filver ore. 
This is the fcarceft filver ore ; it is of a white 
or pearl colour, changeable or varying on 
the farface, femi-tranfparent, and fomewhat 
dudlile both when crude and when melted. 
It cannot be decompofed without fome ad- 
mixture of fuch fubftanees as attradl the acid 
of fea-falt. 

III. Platina del Pinto ; yuan hlanca. 

This metal is a recent difeovery of our times ; and 
is deferibed with great accuracy by Scheffer, in 
the A6;s of the Koyal Academy of Sciences at 
Stockholm for the year 1752 ; as alfo by Dr 
Lewis, in the Philofophical Tranfa6tions for the 
year 1754, vol. xlviii. and by many other wri- 
ters. By thefe deferiptions we are convinced, of 
the refemblancc this metal bears to gold ; and 
therefore we muff; allow it to be called *vuhite golcL 
It has, however, a variety of diftinguilhing qua- 
P 2 lities 
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(r) Wallcrius mentions the fix following varieties of this notable ore in his Species 388, viz. i. The red 
opaque, like cinnabar, from Andreafberg in the Hartz, and from Salberg in Weftmannia : 2. The bluifh, from 
Lreiberg and Annaberg : 3. The grey, from Freiberg and Andreafberg ; 4. The red tranfparent amorphous, of 
the garnet colour, from Potofi and loachimftal : 5. The red tranfparent, cryftallifed into prifmatic de- 
caedres, or dodecaedres, from Hungary, Alface, and the Duchy of Deuxponts: 6. The only fuperficially red 
ore, from Salberg and Ehrenfriederichfdorf. 
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Kiles befides its colour, which afcertam Its pecu- 
liar nature : All which, with its hittory, ufes, 
&c. are particularly defcribed under the detached 
article Platina, See alfo CHEMisTRY*/«<:/t.^x; and 
Metallurgy, Part II. fedl. ii. 
j. It is of a white colour. 

2. It is fo refradtory In the fire, that there is no 
degree of heat yet found by which it can be 
brought into fufion by itfelf, the burning- 
g^afs excepted. But, when mixed with 
other metals and femimetals, it melts very 
cafily, and efpecially with arfenic, both in 
its metallic form and inform of a calx or glafs. 

IV. Qnickfilver, mi.:cury. Hydrargyrum^ Argentum vi* 
vurrit Mercurius, See the article Qxticksilver; 
Chemistry-/«^/?x, Mercury; and Metallur- 
gy, Part II. fedl. viii. 

Mercury diftinguifiies itfelf from all metals by the 
following qualities (s.) 

a. Its colour is white and fhining, a little darker 
than that of filver. 

d. It is fluid in the cold, and divlfible by the leaft 


force ; but, as it only flicks to a few bodies to Peifea 
which It has an attradiion, it is faid that it 
does not wet. ^ 

It is volatile in the fire. 

. It attradfs the other femimetals and metals ; 
and unites with them all except cobalt and nic- 
kel, with which it cannot by any means yet 
known be made to mix. This union is called 
amalgamation. This amalgamation, or mix- 
tion of metallic bodies, according to the rea- 
dinefs with which they unite or mix, is in the 
following progrelfion, viz. gold, filver, lead, 
tin, zink, blfmuth, copper, iron, and the re- 
gulus of antimony the three latter, how- 
ever, do not very readily amalgamate. The 
iron requires a folution of the vitriol of iron, 
as a medium to promote the union. 

, It diflblves in fpirit of nitre, out of which it 
is precipitated by a volatile alkali, and com- 
mon fait, in form of a white powder ; but if 
a fixed alkali is ufcd, a yellow powder or calx 
is obtained (t j. 

/. But 


(s) It were almoft; fupcrfluous, fays Mr Kirwan, to mention any other charadter of quicklilver than its li- 

quidity, to diftinguifli it. from other metals. In regard to this property, Bergman pbierves, that mercuiy 
conftitutes one extreme among the metals, and platina the other ; fince it requires to be meited only fuch a 
degree of heat as is rarely' wanting in our atmofphere*, and boils at the 6000 degrees ftearly after lead melts. 
See the table at p. i w.Note. But when the cold is increafed to the temperature denoted by 40 degrees below o 
both of FahrenheiPs and of the Swedifli thermometer, which both coincide in that point (fince 212—32, or 
180 : 100 : : 32-I-4C, or 72 : 40), this metal concretes like any other metal, and becomes quite folid ; (fee 
Philofophical Trajifa^ions for 1783, p. 303.) Mercury in its common ftate, therefore, according to Berg- 
man (Treatife of Eha. Attraad), is to be confidered as a metal in fufion : and fince in its folid ftate it is near- 
ly as malleable as lead, it by no means ought to be placed among the femimetals, otherwife every other 
entire m,etal fliould be confidered as brittle, for none is malleable when in fufion. ^ -/i 1 1 1 

(t) I. Mercury is diflblved with great rapidity by nitrous acid : the liquor is of a greenifli-blue colour^ 

but lofes it afterwards and becomes limpid. '^Ihls folution, when made without heat, is a left fot 



alfo white ; by volatile alkali, it turns to a greyifli-black colour ; by Glauber’s fait, or by pure vitriolic acid, 
the precipitation is white, granulated, and in a fmall quantity ; nor, if this precipitant has beeii fparingly 
ufed, does this colour appear in lefs than an hour : by muriatic acid, or common fait, the precipitation is 
alfo white, but in a large quantity, and in curdles. 

2. But if the mercurial folution be put over a fand-he^, it may be charged with a quantity of mercury 
equal almoft to its weight. According to the chemifts oH^ijon, lo ounces of nitrous acid may dilTolve eight 
of mercury. The aftion of the folvent becomes ftronger with the heat ; emits gyeat quantity of vapours ; 
and if not taken from the fire, will be too far evaporated. Diftilled water will precipitate from this folution 
a white calx, becaufe it is more dephlogifticatcd, and the folvent is overcharged with it ; ani^the water 
changing the denfity of the liquor, diminiihes the adhefion of the calx, as Fourcroy remarks, i his white 
calx will turn yellow, if boiling water be poured on It. The vegetable alkali precipitates it of a browniih. 
yellow, which by degrees alTumes a pale-yellow tinge : the mild vegetable, and the mineral alkalies, pro- 
duce nearly the fame colour; though when this laft is employed, the colour turns aftcrwaixls to white. The 
precipitation by volatile alkali is quite white alfo ; that by the vitriolic acid is yellow ; and, finally, a copious 
■white mucilaginous matter is the precipitate by the marine acid. . , r m. v • r ii 

o. This folution by nitrous acid is very caullic ; corrodes and deftroys animal fubftances ; when it falls 
on the Ikin, ftains it it of a deep purple brown colour, which appears black : the ftains do not go off be.^ 
fore the feparation of the epidermis, which falls away in fcales or kind of fears. It is ufed in furgery as a.. 

powerful eicharotlc, and is called mercurial 'water, ^ 1 r 

4. The fame folution, by cooling, is fufceptible of forming cryftals, which vary from one another ac- 
cording to circumftances: for the moft part they are like needles; are very cauftic ; redden the fltm ; and 
detonate when put on burning coals, provided they be dry. They are called mercurial nitre, which fufes when 
heated in a crucible ; exhdes reddilh fumes i affumes a deep yellow colour^ which, afterwards turns to orange,. 

liXtd 
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f. But it requires a boiling heat to dilTolvc it In 
oil of vitriol (u)* 

g. It is not affedl^d by the acid of common fait, 
unlefs it be previoufly diffolved by other acids 
(v) ; in which cafe only they both unite with 
one another, and may be fublimed together ; 
this fublimate is a ftrong poifon. 

h» It unites with fulphur^y grinding ; and then 
produces a black pow^der called athiops mtnera^ 
lis (w), which fublimes into a led ftriatedbody 
CciWcdfa^Uwi^s cinnabar, 

i. The fulphur is again feparated from the quick- 
filver, by adding iron or lime, to which the ful- 
phur attaches itfelf, leaving the qiiickfilver to 
be diftilled over in a metallic form ; but if a 
lixed alkali be ufed, feme part of the quick- 
filver wnll remain diffolved in the refiduum, 
which is a liver of fulphur. 

Quickfilver is found, 

Native, or in a metallic ftate. Mercurtus natU 
or virgineous. 

This found in the quickfilver mines at Idra in 
Friuli, or the Lower Auftria, in clay, or in a 
black flaty lapis oUaris^ out of which it runs, 
either fpontaneoufly, or by being warmed even 
in the hands. 

B. United to gold or filver. Hydrargyrum argento 
vel auro adunatum, 

Mr Kirwaa afferts, on the authorities of Monet 
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and Lin, Von Gmelin, that in Sweden and 
Germany mercury has been found united to 
filver in the form of a fomewhat hard and 
brittle amalgam. 

Rome de ITfle had a fpecimen of this natural 
amalgam from Germany, which is imbed- 
ded in a quartzofe mafs, and mixed with cin- 
nabar, as Mr Mongez afferts; and he adds, 
that in the royal cabinet, at the king’s garden 
at Paris, is depofited another fine fpecimen of 
this mercurial ore, which was found cryftailifed 
in the mine called Carolina at Muchel-lanfberg- 
in the duchy of Deux Fonts. M. de iTfis 
fpeaks alfo very politively of a fpecimen of na- 
tive gold from Hungary, which feems to be 
a natural amalgam of gold and mercury. It 
iscompofed of quadrangular prifms, of a grey- 
ifh yellow’ colour, and oP a brittle texture. 

This fpecimen is alfo in the king’s cabinet 
at the royal garden at Paris. 

Mr Kirvvan, fpeaking of the method of ex- 
amining the purity of gold by the moill way, 
fuppofes, with SirTorbern Bergman, that there 
are natural amalgamations of mercury with 
gold and filver : and Neumann obferves, that 
fometimes a mineral, containing gold or fil- 
ver, is met with among mercurial ores, al- 
though this is a great rarity. 

It is evident, therefore, that there naturally ex- 

iit 


and at daft to a brilliant red : in this ftate it is called red precipitate^ or arcanum corallinum. It muft be made in 
a matrafs with a gentle heat if it is defigned to be corrofive for chirurgical purpofes. 

(u) 1. The vitriolic acid, concentrated and boiling hot, feizes on mercury, and prefently reduces it if 
urged by heat to a kind of white pow’der, which turns yellow by the affufion of hot water, but does not 
diffolve in it ; this is called turbith mineral : but if cold water, inftead of hot, was poured in the white mafs, 
the powder would not change its white colour into yellow as was faid above about the nitrous folution. 

2. If Mercury be rarefied by heat into vapours, and thefe meet with thofe of marine acid in the fame 
ftate, a corrofive fublimate will be formed. This metallic fait fiioots into cryftals pointed like daggers, which 
are the ftrongeft of all polfons. But there are various other procefles found in chemical authors to make 
this fait with more or lefs trouble. See Chemistry, n'^ 814 — 818. 

3. If corrofive fublimate be mixed with tin and diftilled, a very fmoking liquor is produced, called by the 
name of its inventor the fmoking liquor of Libavlus. See Chemistry, 810. 

The muriatic acid in the fublimate is not faturated, and from hence proceeds its great corrofive power 
for if a frefli quantity of mercury be added to it, and fublimed a fecond or third time, a fweet, or mixed 
fublimate, called mercurius dulcis^ is produced, which is not poifonous, and is given iiiteriially' as a purgative,, 
or an emetic, according to the dofe. See Chemistry, n° 819. 

(v) Muriatic acid does not upon quickfilver uniefs this laft be previoufly deprived of as much plilo- 

gifton, as tVV the quantity contained in the hundred of filver, or of the hundred of zinc. (See 

Bergman’s Sciagraphia, and his treat ife De Phlogfli quantitate.) 

(w) The academicians of Dijon fay, that the true proportion to mdke this asthiops, is that of one part 
of brimftone with four of mercury. Fourcroy diredls only one of mercury, wu*lh three of ftowers of fiilpfnir,; 
to be triturated, till the mercury is extinguiflied. A black powder is then produced, which is the setliiops 
mineral. The combifiation is better effefted when the mercury is mixed with the fufed fulphur : by agi- 
tating this mixture, it becomes black, and eafily takes fire ; it fliould be then taken from the fire, and the 
flame fliould be extinguiflied a little after, ftirring the mafs till it becomes into folid clots. If this fubftance 
be expofed to a great degree of heat, it takes fire, the fulphur is confumed, and a fubftance remains which, 
is of a violet colpur when pulverifed. This powder being put ‘into matrafles, till their bottom become red 
by the force of fire, is fublimed after feme hours, and artificial cinnabar is found in the top of the veftels cry« 
Itallifed into brown red needles. 

Mercury, divided by means of a rapid and continual motion, as that of a mill-wheel, gradually clianges it- 
felf into a very fine black powder, which is called athlops per fe^ on account ©f its colour, in order to. 
ilinguifli it from this ett/dops mmrgtlis mentioned in the text,. 
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Jfl various ores of quickfilver, amalgam^^ted 
with filver, gold, and other mineralai although 
they be but fcldom.mct with, 

C. Mineralifed, 

[i.] With fidphur. 

A. Pure cinnabar, Cinnaharh .mtiva, 

a. Loofe or friable cinnabar like red ochre. 

b. Indurated or folid cinnabar. U is of a 

deep led colour ; and, with refpedl to its 

texture, is either, 

1. Steel-grained; 

2. Radiated ; 

3. Compofed of fmall cubes, or fcaly; or 

4. Cryftaliifed, in a cubical form ; it is 
tranfparent, and deep red like a ruby. 

JB. Impure cinnabars. 

1. ) A mercurial ore is found in Idria^ 
fays Gellert, where the mercury lies in an 
earth or ftone, as if it were in a dead form ; 
and has the appearance of a rtd-browm iron- 
ftone ; but it is much heavier than that. It 
contains from three quarters to feven eighths 
of the pureft mercury ; leaves, after diftilla- 
tion, a very black ftrong earth -behind ; and 
gives fome marks of cinnabar. 

2. ) Liver ore, which is meft common in 
Idria, and has its Jiame from its colour. — 
Outwardly it refembles an indurated iron- 
clay ; but its weight difeovers that its con- 
tents are metaiiic. It yields fometimes 80 
pounds of quickfilver per hundred w^eight. 

3. ) Burning ore ; brand-er% in German. 
This ore may be lighted at the candle ; and 
yields from nine to 50 pounds of quickfilver 
per hundred w^eight. Brunnich, 

[2.] With iron by fulphur. Pyritous cinnabar. 

Sir Torbern Bergman inferted this ore in the 
177th fed ion of his Sciagraphia^ and fee ms 
doubtful whether this be a diftind fpecies 
from the cinnabar ; as the iron is perhaps, 
fays he, only mechanically diffufed therein, 

Mr Mongez remarks, that there are but a few 
inllances of cinnabar in which iron is not I. 
found in its calcined form ; though, in the 
ad of the ore being reduced, it paffes to its 
;ineta]lic date, and becomes capable of being 
adled on by the loadftone. 

Another pyritous ore of cinnabar was found 
at Menidot, near St Lo in Lower Normandy. 

It confided in grains of different fizes, ot a 
red brown colour : they had a vitriolic tade 
and fulphureous fmell. Found alfo at Al- 
maden in Spain, and at Stahlberg in the Pa- 
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latinate ; though at this lad place they arc of ^nipeifea 
a dodecaedral form. 

£3.] With filver by the aerial acid, and ful- j 

phur. 

This feema to be a native precipitate per fe^ 
or calx of mercury. It is laid to have been 
lately found in Idria, in hard compa6f maffea 
of a browmifh-red colour ; Journal de Phy^ 
ftque for January 1784, p. 61. If this ac- 
count can be relied upon, it will prove, that 
quickfilver, even in a calciform date, is natu- 
rally ^ound mineralifed with filver by means 
of fulphur. 

£4,] With fulphur and copper. 

This ore is blackilh grey, of a glaffy texture , 
and brittle ; crackles and fplits excefiively in 
the fire ; and when the quickfilver and fulphur 
are evaporated, the copper is difeovered by iu 
common opaque red colour in the glafs of bo- 
rax, which, when farther forced in the fire, 
or diluted, becomes green and tranfparent. It 
is found at Mufchlanlberg in the duchy of 
Deux Ponts. 

L5.j Mineralifed by the marine and vitriolic 
acids. 

Mineralogy owes the difeovery of this ore to 
Mr Woulfe, who publifhed an account of it 
in the Phiiofophical Tranfaclions for X776, 

It was found in the duchy of Deux Ponts, nt 
the mine didinguifiied by the name of ObermoJ 
chaL It had a fpar-like appearance. This ore 
is either bright and white, or yellow or black. 

It was mixed with cinnabar in a ilony matrix: 
and being well mixed with one-third of iu 
weight of vegetable alkali, afforded cubic and 
oft agonal cryffals ; that is, fait of Sylvius and 
vitriolated tartar. 

The marine fait of this mercury is in the 
ftate of fublimate corrofive. 

Order II. Imperfect or base Metals. 

Tin. Stannum ; Jupiter, (See the detached article 
Tin; Alfo Ch em istrv-/«<^<?;c; ami Metallurgy, 

Part II. feft. vi. and Part III. feft. vi.) 

This is diftinguifiied from the other metals by 
the following charafters and qualities. It is, 

a. Of a white colour, which verges more to the 
blue than that of filver. 

b. It is the ^nofl fufible of all metals ; and, 

c. The leaff duftile ; that is, it cannot be ex- 
tended or hammered out* fo much as the 
others (x). 

d. In 


(x) Tin is fiifficiently duftile to be beaten into very thin leaves. But duftility and extenfibility are two 
different pioperties, lefs connefted with one another than is generally imagined. Iron and 11 eel are drawn 
into exqiiifite .fine wire, but cannot be beat into thin leaves. Tin, on the other hand, is beat into fine 
leaves, and may be exended between rollers to a confiderable furface. The tin-lheet ufed in various arts, is 
commonly about 3-50^1 part of an inch ; but may be extended twice aS much in its dimenfiona without dif- 
ficulty. Notwlthftanding this extenfibility, tin cannot be drawn into wire, on account ol the weak coliefiim 
of its particles. A tin wire, however, of one-tenth of an inch diameter, is able to fupport a weight ol 491- 
pounds, according to Fourcroy. Gold and filver poffefs both properties of duftility and extenfibility the nioff 
eminently of all metallic bodies ; whilll lead, notwithilaiiding its flexibility and foftnefs, cannot be made either 
into leaves or wire of any finenefs. 
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d, Tn breaking or bending, it makes a crack- 
ling noife. 

c. It has a fmell particular to itfclf, and which 
cannot be dcfcribed. 

f. In the hre it is eafily calcined to white aflies, 
which are 25 percent, heavier than the me- 
tal itfelf. During this operation, the phlo- 
gifton is feen to burn off in form of fmall 
fparkles among the aflies or calx. 

This calx is very refradlory ; but may, how- 
ever, with a very ftrong degree of heat be 
brought to a glafs of the colour of colophony. 
But this calx is eafily mixed in glafs com- 
pofitions, and makes with them the white 
enamel. 

h. It unites with all metals and femimetals ; 
but renders mod of them very brittle, ex- 
cept lead, bifmuth, and zinc. 
t. It amalgamates eafily with qiiickfilver. 

It diflblves in aqua-regia, the fpirit of fea- 
falt, and the vitriolic acid ; but is only cor- 
roded into a white powder by the fpirit of 
nitre. The vegetable acid, foaps, and pure al- 
kaline falts, alfo corrode this metal by de- 
grees. 

/. Its fpecific gravity to water is as 7400 to 
1000, or as 7321 to 1000. 
jw. Difiblved in aqua-regia, which for this pur- 
pofe ought to confift of equal parts of the 
fpirit of nitre and fea-falt, it heightens the 
colour of the cochineal, and makes it deeper ; 
for otherwife that dye would be violet. 

(l.) Native Tin. 

The exiflence of native tin has long been 
queftioned : but it has undoubtedly been found 
feme years ago in Cornwall, as Mr Kirwan 
remarks. 

I. Malleable tin, in a granular form, and alfo in 
a foliaceous- fhape, ifiuing out of a white hard 
matter like quartz : but which, after being 
properly afiayed, proved to be arfenical ery- 
Itals ; a circumftance that evinces its being na- 
tive tin, fince the arfenic could not remain 
in this form if the tin had been melted. It 
appeared like a thick, jagged, or fcolloped 
lace or edging ; and was found near St Aullle 
in Cornwall. 

2: In the form of cryftalllne metallic laminse, or 
laminated cryftals, rifing fide by fide out of an 
edging, which fhone like melted tin : they 
were almoft: as thin as flakes or fcales of talc, . 
interfevfting each other in various diredfions, 
u^th fome cavities between them, within which 
appeared many fpecks and granules of tin, that 
could be eafily cut with a knife ; this was alfo 
found in Cornwall. 

3. In a mafly form, more than one inch thick.' 
in fome places, and inclofed in a kind of quart- 
zous ftone ; or rather in an hard crull of cry- 
ftallifed arfenic. 

(J2.) Calciform Ores of Tin. ^ 

A, In form of a calx. Stannum calctforme, 

A. Indurated, or vitrified. 

I. Mixed with a fmall portion of the calx 
©f arfenic. 
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a. Solid tin ore, without any determinate 
figure. Tin done. 

It refembles a garnet of a blackifh 
brown colour, but is much heavier; and 
has been confidered at the Englifli tin- 
mines as a flone containing no metal, 
until fome years ago it began to be 
fmelted to great advantage. 

B. Cryflallifed. 

a. Tin fpar, or white tin ore. This is ge- 
nerally of a whitifh or grey colour; fome- 
times it is yellowifh, femi-tranfparent, 
and cryflallifed, either of a pyramidical 
form, or irregularly. 

b. Tin-grains. This ore, like the garnets, 
is of a fpherical polygonal figure ; but 
feems more undluous on its furface. 

1. In large grains. 

2. In fmall grains. 

B» Mixed with metals. 

1. With the calx of Iron, as in the garnet. 

2. With manganefe. See the Semlmetah.- 
C. Mlneralifed. 

L. With fulphur and iron. 

2, With fulphur. Aw'um mujivum^ 

'I his was difeovered by Profefibr Berg- 
man, among fome minerals wEich he. recei- 
ved from Siberia. He obferved two forts 
of it, analogous to the two artificial combi- 
nations of tin with fulphur. 

1. One nearly of the colour of zinc, and 

of a fibrous texture, which conxained 
about 20 per cent, of fulphur, and the 
remainder tin. ^ 

2. The other enveloped the former like . 
a cruft ; refembled auriim mufivum ;and 
contained about 40 per cent of fulphur, a 

, fmall proportion of copper, and the re- 
mainder tin. 172 i,p.32 8. 

At HucI Rock, in St Agnes ill 
Cornwall, there has been found a me- 
tallic vein,, nine feet wide, at 20 yards 
beneath the furface. Mr Rafpe was 
the firft who difeovered this to be a 
fulphurated tin-ore : it is very com- 
padl, of a bluifh white colour, ap- 
proaching to grey fteeJ, and fimilar to 
the colour of grey copper ore : it is 
lamellar in its texture, and very brittle. 
It confifts of fulphur, tin, copper, and 
fome Iron. Mr Rafpe propofes to call 
it bell-metal ore. 

According to Mr Klaproth’s ana- 
lyfis of this ore, 1 19 grains contain 30 
of pure fulphur ; 41 of tin ; 43 of cop-, 
per ; two of iron ; and three grains of 
the ftony matrix. In aQother fpeci- 
men of the fame fulphurated tin- ore 
from Cornwall, there were . in the hun- 
dred 25 parts of fulphur,. 34 of tin, 36 
of copper, three of iron, and two of 
the ftony matrix. 

II. Lead ; Plumbum, Saturnus, (See the article Lead^^. 
and CHEMisTRY-/«r/^x .* Alfo MetallurgYp ^ 
Part II. fe6l. v. and Part 11 . 1 . left, vii.) 
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Tlie properties of lead are as follows. 

It is of a bluifh white colour when frefhbroke^ 
bpt foon dulls or fullies in the air. 

It is very heavy ; viz. to water as 11,325 to 
1000. 

It is the fofteft metal next to gold ; but it 
has no great tenacity, and is not in the leail 
fonorous. 

J. It is eafily calcined ; and, by a certain art in 
managing the degrees of the fire, its calx be- 
comes white, yellow, and red. 

This calx melts cafier than any other metallic 
calx to a glafs, which becomes of a yellow co- 
lour, and femitranfparent. This glafs brings 
other bodies, and the imperfe6f metals, into 
f'ulion with it. 

It diffolves, ifc, In the fpirit of nitre ; 2dly, 
In a diluted oil of vitriol, by way of digeftion; 
^dly, In the vegetable acid ; 4thly, In alkaline 
folutions ; and 5thly, In expreffed oils, both 
in the form of metal and of calx. 

It gives a fwcet tafte to all folutions. 

It amalgamates with quickfilver. 

With the fpirit of fea-falt it has the fame ef- 
fedl as filveiv whereby is produced a faturnus 
corneus,, 

It does not unite with iron, when it is alone 
added to it in the fire. 

/. It works on the cupel, which fignifies that its 
glafs enters into certain porous bodies, delli- 
tute of phlogifton and alkaline falts. 

It rhelts In the fire before it is made red-hot, 
almoft as eafily as the tin. 

Its calx or glafs may be reduced to Its metallic 
flale by pot-afhes. 

Native Lead. 


For proofs of lead being naturally found in 
its metallic ftate, fee the article Lead — It may 
be here added, that Henckel likewlfe affirms its 
cxifience, in his Flora Saturntfans ; (fee Kirwan’s 
Flements of Mineralogy^ p. 297, 298.) Walle- 
rius afierts, that it has been fo found in Poland, 
a fpecimen of which was kept in the colledlion of 
Richter; and adds, that a fimilar one found at 
•Schneberg, was feen in the colledlion of Spener. 
( Mineralogy vol. ii. p. 301 .) 

Dr Lawfon, in his Englifh edition of Cra- 
mer’s Art of Effaying Metals, fays, that fome 
pure native malleable lead had been lately found 
in New England; (p. M7-) And laftiy, Pro- 
iefibr Bergman did not hefitate to infert, by it- 
felf alone, the plumbum ndiivumy in Se£l. 1 80. of 
his Sciagraphia, 

^2.] Calciform Lead. 

Lead is found, 

ji. In the form of a calx. 

Pure. 

Friable lead ochre, native cerufe. 
Indurated lead fpar, or fpatofe lead orC, 
Radiated, or fibrous. 

I. White, from Mendip-hllls, in Eng^ 
land. 

Cryftallifed in a prifmatic figure. 

I. White, from Norrgrufva in Weft^ 
manland* 


2. Yellowifiv green, 
Saxony. 

Mixed, 


from Zchopau in imperfect 

Metals* 

Lead, 


With the calx of arfenic, arfenical lead 

fpar. 

2* Indurated. 

a* White. Mr Cronfiedt has tried fucli 
an ore from an unknown place in Ger- 
many, and found that no metallic lead 
could be melted from it by means of 
the blow-pipe, as can be done out of 
other lead fpars ; but it mufl: be per- 
formed in a crucible. (See the article 
Lead. par. iii.) 

3. With a calcareous earth. 

This ore effervefees with aqua-fortis, and 
contains 40 per cent, of lead ; on which 
• .account is is placed here rather than 
»mong the calcareous earths. 

B. Mineralifed. 

I. With fulphur alone: the hleyfchweffy or hley^ 
glan^.y of the Germans. 
a. Steel-grained lead-ore. 

Radiated, or antimoniated lead-ore. 

c. Teflcllated, or potter’s lead-ore. 

At Villach in Auilria there is faid to be 
found a potter’s lead-ore, which contains not 
the lead portion of filver* 

2* Mineralifed by the vitriolic acid. 

This ore was difeovered by Mr Mbnnet. 
It occurs fometimes, though rarely, in the 
form of a white ponderous calx ; and feema 
to originate from the fpontaneoUs decompofi- 
tion of the fulphurated lead-ores above men-* 
tioned. 

3. By the acid of phofphorus. 

This ore was lately dlfcovef-ed by Gahn ; 
and is of a greeiiiffi colour, by reafqn of a 
itilxture of iron. See the article Lead, 
par. 6. 

4. With fulphurated filver. Galena ; alfo called 
hleyglan% by the Germans. Potter’s ore. 

'a. Steel-grained. 
h. With fmall fcales* 

c. Fine-grained. 

d. Of a fine cubical texture ; and, 

e. Of coarfe cubes. Thefe two varieties are 
found in all the Swcdifli filver-mines. 

f Cryftallifed. 

The fteel-grained and fcaly ores are of a 
dim and dull appearance when they are 
broken, and their particles have no deter-» 
mined angular figure 1 they are therefore In 
Swedifti commonly called blyfehweif ; in op- 
pofition to the cubical ores, which are call- 
ed blyglan^z . The moft|>art of the ores call- 
ed blyglan% contain filver, even to 24 ounces 
per cent, of which we hav? in fiances in the 
mines of Salberg, where it has been obfer- 
ved, that the coarfe cubical lead ores are ge- 
nerally the riche ft in filver, contrary to 
what is commonly taught in books ; the 
reafon of which may perhaps be, that, in 
making the effays on thefe two ores, tiie 
Coarfe cubical can be chofen purer or 
; freor 
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freer from the rock than the fine cubical 


ores. 


This is 


5. With fulphurated Iron and filver. 
found, 

a. Fine-grained, h. Fine cubical, c. Coarfe- 
cubical. When this ore is fcorified, it yields 
a black flag ; whereas the preceding lead- 
ores yield a yellow one, becaufe they do not 
contain any iron. 

6. With fulphurated antimony and filver ; anti- 
moniated or radiated lead-ore. This has the 
colour of a blyglanz, but is of a radiated tex- 
ture. 

It is found, 

a. Of fine rays and fibres ; and, 
h. Of cearfe rays or fibres. The lead In this 
ore prevents any ufe being made of the anti- 
mony to advantage ; and the antimony like- 
wife in a great meafure hinders the extrac- 
ting of the filver. 

7. Mineralifed by arfenic. 

This ore was lately difeovered in Siberia.-— 
Externally it is of a pale, and internally of 
t a deep red, colour. See the article Lead, 
par. 10. 

C. Mixed with earth ; ftony, or fandy lead ores. 
Thefe confift either of the calciform or of the 
galena kind, intimately mixed and dlffufed 
through ftones and earth, chiefly of the calca- 
reous or of the barytic genus. See Lead, 
par. II. 

Ufes^ &c. of Lead. See Lead, and the other 
articles above referred to. 

III. Copper; Cuprum^ Venus, JEs.* the article 
Copper : Alfo Chemistry-Zw^^x ; and Me- 
tallurgy;, Part II. fed. iv. and Part III. 
fed. Iv.) 

This metal is, 

a* Of a red colour. 

h. It is pretty foft and tough. 

c. The calx of copper being diflblved by acids 
becomes green, and by alkalies blue. 

d. It is cafily calcined in the fire into a blackifh 
blue fubftance, which, when rubbed to a fine 
powder, is red ; when melted together with 
glafs, it tinges it firft reddifh brown, and af- 
terwards of a tranfparent green or fea-green 
colour. 

e. It dlffolves in all the acids, and likewife in al- 
kaline folutions. It is ealier diffolved when in 
form of a calx than in a metallic ftate, efpeci- 
ally by the acids of vitriol and fea-falt, and the 
vegetable acid. 

Vitriol of copper is of a deep blue colour ; but 
the vegetable acid produces with the copper a 
green fait, which is verdigris. 

It can be precipitated out of the folutions in a 
metallic ftate ; and this is the origin of the pre- 
cipitated copper of the mines called Ziment 
copper. 

h. It is not eafily amalgamated with quickfilver; 
but requires for this purpofe a very ftrong tri- 
turation, or the admixture of the acid of nitre. 

i. It becomes yellow when mixed with zinc, which 
Voi..XII.PartI. 
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has a ftrong attraction to it, and makes brafs, Iniperfeift 
pinchbeck, &c. _ _ 

k. When this metal is expofed ta the fire, it j 
gives a green colour to the fiame in the mo- 

. ment it begins to melt, and continues to do fo 
afterwards, without lofing any thing confide- 
rable of its weight. 

[f.] Native copper. 

Copper found naturally in a metallic ftate, is 
called virgin or native copper. It is met with, 

l. Solid. 

2. FriabL*, in form of fmall, and fomewhat co- 
herent grains. Precipitated or ziment copper. 

[2.] Calciform. 

Copper, in form of a calx. Is found, 

1. ) Pure. 

A. Loofe or friable ; Ochra veneris. 

I. Blue ; Gasrulenm montanum. Very fel- 

dom found perfedly free from a calcare- 
ous fubftance. 

Z. Green ; Viride montanum. Both this and 
the former colour depend on menftrua, 
which often are edulcorated or wafhed 
away. 

3, Red. This is an eftlorefccnce of the 
glafs copper ore. 

B. Indurated. Glafs copper*ore. 
a. Red. This is fometimes as red as feal- 

ing wax, and fometimes of a more liver- 
brown colour. 

It is always found along with native 
copper, and feems to have loft its phlo- 
gifton by way of eiHorefcence, and to be 
changed into this form. It is likewife 
found with the fulphurated copper. Impro- 
perly called glafs copper ’ore. 

2. ) Mixed. 

A. Loofe or friable ; Ochra veneris friahilis tm* 
pura. 

I . Mixed with a calcareous fubftance ; Ca^ 
ruleum montanum. In this ftate copper- 
blue is moftly found. It ferments du- 
ring the folution in aquafortis. 

Mixed with iron. Black. It is thc- 
decompofition of the Fahlun copper ore. 

B. Indurated. 

1. Mixed with gypfum, or plafter. Green. 

2. Mixed with quartz, a. Red, from Sun- 
nerllcog in the province of Smoland. 

3. Mixed with lime. Blue. This is the 
Lapis Armenus, according to the account# 
given of it by auth®rs. 

3. ) Cupreous ftones. 

Analogous to the calciform copper ores, are, 

1. The lapis armenus ±7 See the detached ar* 

2. The turquoife. ^ tide Copper, n"-’ 7. 

[3.] Diflblved and mineralifed; Cuprum miner aVf 

fatum. . 

A. With fulphur alone. Grey copper-ore ; alfo 
called, Improperly, glafs copper-ore. 
a. Solid, without any certain texture, and very 
foft, fo that it can be cut with a knife 
almoft as eafily as black lead. 

L Fine cubical. In Smoland this is fome- 

times 
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times found decompofed or weathered, and 
changed into a deep mountain blue. 

B. With fulphurated iron. Minera cupri pyritacea ; 
yellow copper ore. Marcalitical copper ore ; 
j^yrites cuprL This is various both in regard to 
colour and in regard to the different propor* 
tion of each of the contained metals ; for 
inflance, 

49. Blackilh grey, inclining a little to yellow ; 
Pyrites cupri grifeus. When decayed or 
weathered, it is of a black colour; is^tlie 
richeft of all the varieties of this kind of 
copper ore, yielding between 50 and 60 
per cent, and is found in Spain and Ger- 
many. 

h. Reddifh yellow, or liver brown, with a blue 
coat on the furface ; Minera cupri la%urecu 
This ore yields between 40 and 50 per cent. 
of copper, and is commonly faid to be blue,, 
though it is as red, when frefh broken, as a 
red copper regulus. 

f. Yellowiih green ; Pyrites cupri Jlavo viridefeens.. 
This is the moll common in the north part of 
Europe ; and is, in regard to its texture, 
found, 

1. Solid, and of a fhining texture, 

2. Steel grained, of a dim texture. 

3. Coarfe-grained, of an uneven and Ihining 
texture. 

4. Crydallifed marcafitical copper ore. 
o. Of long odfoedrical cryffals. 

d. Pale yellow. This cannot be deferibed but 
as a marcafite, though an experienced eye 
will eafily difeover iomc difference between 
them. It yields 22 per cent, of copper. 

e. Livcr-coloured. 

C. With fulphurated fdver, arfenic, and fome iron.. 
Fallow copper-ore ; which contains only a few 
ounces of filver. This ore is found in Hun- 
gary and Germany, where it is called black 
copper ore. 

D. With fulphurated arfenic and iron. White cop- 
per ore. 

E. Pyritous copper, with arfenic and zinc. 

According to Mr Monnet, this ore is found 
at Catharineberg in Bohemia. It is of a brown 
colour; of a hard, folid, compad, granular- 
texture ; and contains from 18 to 30 per cent.. 
of copper. 

F. Difiblved by the vitriolic acid ; Vitriolum ve^ 
neris. See the article copper, n^ xiii. 

c. With phlogiffon. Copper coal ore, confiding 
of the calces of copper, mixed with a bitu^ 
minous earth. 

H. Mineralifed by the muriatic acid. This ore 
was found in Saxony, and had been generally 
miffaken for a micaceous fubffance, which in 
fad it greatly refembles. It has not yet been 
found in/Iarge maffes, but only in a fuperficial 
form, liie a cruft over other ores. It is mo* 
derately hard and friable ; of a fine green co- 
lour, ^nd fometimes of a bluifti green, cry- 
ffallifed in a cubic form, or with a foliated 
texture, or in little fcales refemblin^ green 
mica or talc. This ■ ore is eafily difiblved by 
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nitrous acid ; the folution takes a green colour ; 
and the metal may be precipitated on a po- 
lifked plate of iron. If fome drops of a ni- 
trous folution of filver be mixed with it, a 
white powder of luna cornea will be precipi- 
tated, which difeovers the prefence of the 
muriatic acid in this ore. 
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The ufes of copper are very numerous, although 
not thoroughly known to every one. Several of 
thefe have been mentioned under the detached 
article, and in Chemistry. Others of great im- 
portance may be here added. Its g)tat dii6tility, 
lightnefs, ftrength, and durability, render it of very 
extenfive utility. Blocks, or bars of copper, are 
reduced into fiat fheets of any thicknefs, by being 
firft heated by the reverberation of the fiame, in 
a low- vaulted furnace, pioperly conftrudled for 
the purpofe ; and then immediately applied be- 
tween large rollers of fteel, or rather of cafe-har- 
dened iron, turned by a water-wheel or by the 
ftrength of hoifes, fo that the hot metal is there 
quickly fqueezed ; and the operation is repeated, 
bringing the rollers every time nearer to one an- 
other, till the metallic fheet acquires the Intended 
thicknefs. 

Thefe copper ftieets are veiy advantageoufty em- 
ployed in fheathing the bottoms of men of war 
and other veffels, which by this means are pre- 
vented from being attacked by the fea worms, 
and are kept clean from various marine concre- 
tions, fo as to fail with confiderably greater fwift- 
nefs. Copper fheets are alfo employed to cover 
the tops of buildings Inftead of dates or earthen 
tiles, as is ufed in Sweden ; and fome architedts 
have begun to introduce the ufe of copper cover- 
ing into Great Britain, which is much lighter, 
and may be ufed with great advantage, alchough. 
it mnft be much dearer in the prime coft. 

Sundry preparations of copper are employed in 
painting, ftaining, and for colouring glafs and 
enamels. See Glass and Enamel. 

The folution of copper in aqua-fortls ftains marble 
and other ftones of a green colour ; when preci- 
pitated with chalk or whiting, it yields the 
green and the blue verditer of the painters. Ac- 
corftng to Lewis, a folution of the fame metal 
in volatile fpirits ftains ivory and bones : when 
macerated for fome time in the liquor, they be- 
come of a fine blue colour, which, however, tar- 
nifhes by expofure to the air, and becomes green 
afterwards. 

The fame author prepared elegant blue glaffes, by- 
melting common glafs, or powdered flint and fix- 
ed alkaline fait, with blue vitriol, and with an 
amalgam of copper ; fine green ones were made 
with green verditer, and with blue verditer, as 
well as with the precipitate of copper made by 
fixed alkalies, and with a precipitate by zinc ; and 
a reddifli glafs was produced by the calx and fco- 
ria of copper made by fire alone. Even in thi?3 
vitreous ftate, it feems as if a continuance of fire 
had the fame effedt in regard to colour, as air has 
upon copper in other forms ; as fome of the moift 
beautiful blue glaffes, by continued fufion, have 
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c^iRng^cI to a green colour. See ffirther the article 

Brass in the Glafs* trade* 

Verdegris is a preparation of copper diffolved by 
the vegetable acids, which a(ft on this metal, dif- 
folving it very flowly, but in confiderable qnanti* 
ties, it produces a fine green pigment for paint- 
ing both in oil and water colours, inclining more 
or lefs to the bluifii according to circumftances. 

So great is the tenacity of copper, that a wire of 
a tenth of an inch in diameter is capable of flip- 
porting 299.5 pounds weight before it breaks. — 
Copper may be drawn into very fine wire, and 
beaten into extremely thin plates. The German 
artifts, chiefly thofe of Nurenberg and Aufburg, 
are faid to poflefs the bed method for giving to 
thefe thin plates of copper a fine yellow colour 
* like that of gold. See the articles BRAss-Colour 
and BRAss-Leaf* 

The parings or fhreds of thefe very thin leaves of 
yellow copper being well ground on a marble 
plate, are reduced to a powder firailar to gold, 
which ferves to cover, by means of fome gum- 
water, or other adhcfive fluid, the furface of va- 
rious mouldings or other pieces of curious work- 
manfliip, giving them the appearance of real 
bronze, and even of fine gold, at a very trifling 
expence ; hecaufe the gold colour of this metallic 
powder may be eafily raifed and improved by 
fiirring it on a wide earthen bafon over a flow 
fire. 

In fome of its dates, copper is as difficultly ex- 
tended under the hammer as iron, but proves 
fofter to the file, and never can be made hard 
enough to drike a fpark with flint or other flones ; 
from whence proceeds the ufe that is made of this 
metal for chifels, hammers, hoops, &c. in the 
gun-powder works. 

The vitriolic acid does not a6f on copper nnlefs 
concentrated and boiling : during this folution a 
great quantity of fulphureous gas flies off ; after- 
wards a brown thickifh matter i's found, which 
contains the calx of the metal partlyj combined 
with the acid. By folution and filtration, a blue 
folution is obtained, which being evaporated to a 
certain degree, produces after cooling long rhom- 
boidal crydals of a beautiful blue colour, called 
vitriol of copper ; but if this folution be merely 
expofed a long time to the air, it affords crydals, 
and a green calx is precipitated, a colour which 
all calces of this metal affume when dried by the 
air. B^Iue vitriol, however, is feldom formed by 
4liffolvmg the metal direAly in the vitriolic acid. 
*1 hat fold in the (hops is modly obtained from 
copper pyrites, it may alfo be made by d ratify- 
ing copper-plates with fulphur, and cementing 
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th^m together for fome time ; beeaufe the vitrio- 
lie acid of the fulphur being difengaged, attacks 
and corrodes the metal, forming a metallic fait, ^ 
which by affufion of water yields perfect crydals 
of blue vitriol. See Vitriol. 

The nitrous acid, on the contrary, diffolves copper 
when cold with great rapidity ; and a^reat quan- 
tity of fmoaking air or gas flies off, which, on 
being received in a pneumatic apparatus, and 
mixed in a glafs tube with atmofpheric air, fliows 
its good or bad quality for the refpiration of if- 
ving animals, according as the common bulk is 
more or lefs diminifhed. This is one of the mod 
important of Dr Priedley’s difcoverles ; and va- 
rious indruments known by the name of eudio^ 
meters have been fince invented for making thefe 
experiments with eafe and fatisfadlion. See Eu- 
diometer. 

But the mod common ufe of copper is to make all 
forts of large dills, boilers, pots, funnels, • and 
other veffels employed by didillcrs, dyers, che- 
mifts, and various other manufadlurers, who make 
ufe of large quantities of hot liquors in their va- 
rious operations. 

Although copper when pure is extremely valuable, 
on account of its ductility, lightnefs, and drength, 
it is, however, lefs iifeful on many occafions from 
the difficulty of forming large maffes of work, 
as it is not an eafy matter to cad copper folid, fo 
as to retain all its properties entire. For if the 
heat be not fufficiently great, the metal proves 
deficient in toughnefs when cold ; and if the heat 
be^'alfed too high, or continued for a length of 
time, the copper bliders on the furface when cad 
in the moulds ; fo that the limits of its fwlion are 
very contradfed. And from thefe circumdance^ 
pure copper is rendered lefs applicable to feveml 
purpofes. 

We find, however, that the addition of a certain 
proportion of zinc removes almod all thefe incon- 
veniences, and furnifhes a mixed metal more fu- 
fible than copper, very dudfile and tenacious when 
cold, which does not fo readily fcorify in a mode- 
rate heat, and which is lefs apt to rud frorii the 

" adlion of air and moilture. 

Copper is the bafis of fundry compound metals 
for a great number of mechanical and oeconomi- 
cal ufes of life, fuch as brafs (y), prince"s-metal, 
tombac, bell-metal, white copper, <Scc. See Che- 
mistry, ii54> 

If the mixture is made of four to fix parts of cop- 
per, with one part of zinc, it is called Prince's^ 
metal. If more of the copper is taken, the mix- 
ture will be of a deeper yellow, and then goes by 
the name of tombac. 

Qj 2 Bell- 


( Y ) Brafs is frequently made by cementing plates of copper with calamine, where the copper imbibes one- 
fourth or one-fifth its weight of the zinc which rifesfrom the calamine. The procefs conlids in mixing three 
parts of calamine and two of copper with charcoal dud in a crucible, which is expofed to a red heat for fome 
hours, and then brought to fufion. The vapours of the calamine penetrate the heated plates of copper, and 
add thereby to its fufiblity. It is of great confequence for the fuccefs of this procefs to have the copper cut 
into fmall pieces, and intimately blended wiih the calamine. See Chemistry, n° 54- 

In mod foreign founderies the copper is broken fmall by mechanical means with a great deal of labour > but 

at 
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lrnpcrrc<5l; BclI-metal Is a mixture of copper and tin, forming 
a compound extremely hard and fonorous, and is 
kfs fubje<Sl: to alterations by expofure to the air 
than any other cheap metal. On this account it 
is advantageoiiily employed In the fabrication of 
various utenfils and articles, as cannons, bells, fta- 
tues. See. in the compofition of which, however, 
other metals are mixed in various proportions, ac- 
cording to the fancy and experience of the artift. 
White-copper is prepared with arfenic and nitre, as 
mentioned under Chemistry, n^ H57- 
But the principal kind of white-copper is that with 
vvliich fpeculums of reflecting teleicopes are made. 
See the article Speculum. 

VII. Iron ; Fernm, Mars. This metal is, 
a. Of jablackifh blue (billing colour. 

h. It becomes du(^lle by repeated heating be- 
tween coals and hammering. 

€, It is attracted by the load {tone, which is an 
iron ore ; and the metal itfelf may alfo be ren- 
dered magnetical. 

i. Its fpecitic gravity to water is as 7,645, or 
8000: TOGO. 

e. It calcines eafily to a black fcaly calx, which, 
when pounded, is of a deep red colour. 

f. When this calx is melted in great quantity 
with giafs compolkions, it gives a blackifh 
brown colour to the giafs ; but in a fmall. 
quantity a greenifli colour, which at laft va- 
nifhes if forced by a ftrong degree of heat. 
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g. It is diflblved by all falts, by water, and like impcrfcA 
wife by their vapours. Tlie calx of iron is dif- 


by 

folved by the fpirit of fea-falt and by aqua- ^ 
regia. 

h. The calx of the diflblved metal becomes yel- 
low, or yellowifli brown : and in a certain de- 
gree of heat it turns red. 

i. The fame calx, when precipitated from acids 
by means of the fixed alkali, is of a greenifli 
colour; but it becomes blue when precipitated 
by means of an alkali united with phlogiflon ; 
in which lall circumftance the phlogiflon unites 
with the iron: thefe two precipitates lofe their 
colour in the fire, and turn brown. 

h. The vitriol of iron is brown. 

Iron is found, 

[i.] Native. See the detached article Iro.v., 

[2.] In form of calx. 

A, Pure. 

A. Loofe and friable. Martial ochre; Miner a 
ochracea. 

1. Powdery; Ochra ferri. This Is commonly 
yellow or red, and is iron w'hich has been 
diflblved by the vitriolic acid. 

2 . Concreted. Bog-orc. 

a. In form of round porous balls. 

b. More folid bars. 

r. In fmall flat pieces, like cakes or pieces 
of money. 

In fmall grains. 

e. la 


Iron. 


at Briftol the workmen employ an eafler method. A pit is dug In the ground of the manufa£lure about 
four feet deep, the fides of wkich are lined with wood. The bottom is made of copper or brafs, and is move- 
able by means of a chain. The top is made alfo of brafs with a fpace near the centre, perforated with fmali 
holes, which are luted with clay; through them the melted copper is poured, which runs in a number 
of ftreams Into the water, and this is perpetually renewed by a frefh flream that pafles through the pit. As 
the copper falls dowm it forms itfelf into grains, wliich colle6f at the bottom. But great precaution is required 
to hinder the dangerous explofions wkich melted copper produces when thrown into cold water ; which end is 
obtained by pouring fmall quantities of the metal at once. The granulated copper is completely mixed with 
powdered calamine, and fufed afterwards. The procefs lafts eight or ten hours, and even fome days, accord- 
ing to the quality of the calamine. 

It is a wonderful thing, fays Cramer, that zinc itfelf, being Amply melted with copper, robs It of all its 
malleability ; but if it be applied in form of vapour from the calamine, the fubllmates, or the flowers, it does 
not caufe the metal to become brittle. 

The method mentioned by Cramer to make brafs from copper, by the volatile emanations of zinc, feems to 
be preferable to any other procefs, as the metal is then preferved from the heterogeneous parts contained in the 
zinc itfelf, or in its ore. It confifts In mixing the calamine and charcoal with moiflened clay, and ramming the 
mixture to the bottom of the melting pot, on which the copper, mixed alfo with charcoal, is-to be placed 
above the rammed matter. When the proper degree of heat is applied, the metallic vapour of the zinc con- 
tained in the calamine will tranfpire through the clay, and attach itfelf to the copper, leaving the iron and the 
lead which were in the calamine retained in the clay, without mixing with the upper metal. Dr Watfon fays, 
tliat a very good metailurgift of Briftol, named John Champion, has obtained a j patent for making brafs by 
combining zinc in the vapourous form with heated copper plates and that the brafs from this manufadfurc is 
reported to be of the fineft kind ; but he knows not whether the method there employed is the fame with thjat 
mentioned by Cramer. 

Brafs is fometimes made in another way, by mixing the two metals dIre6Uy ; but the heat requifite to mek 
the copper makes the zinc burn and flame out, by which the copper is defrauded of the due proportion of- 
zlnc. If the copper be melted feparately, and the melted zinc poured into it, a confiderable nd dangerous 
cxplofion enfues ; but if the zinc is only heated and plunged iuto the copper, it is quickly ir. bibed and re- 
tained. The union, however, of thefe two metals fucceeds better if the flux compofed of inflammable fub- 
ftances be fir ft fufed in the crucible, and the copper and zinc be poured into it. As foon as they appear tho% 
roughly melted, they are to be well ftirred; and expeditioufly poured out, or elfe the zinc will be inflamed^, 
and leave the red copper behind* , 8 
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e. In lumps of an indeterminate figure. 
All thefe are of a blackifh brown, or a light 

brown colour. 

JB. Indurated. The blood-ftonej Haematites, 

( I.) Of an iron colour; Hamatltes coeru'efcens. 
This is of a bluifli grey colour ; it is not 
attracted by the loadfione, yields a red 
powder when rubbed, and is hard. 

a. Solid, and of a dim appearance when 
broken. 

h. Cubical, and of a fiiining appearance 
when broken. 

r. Fibrous, is the moft common foi'rjien of 
Sweden. 

i. Scaly : the eifenram of the Germans. 

1. Black. 

2. Bluifh grey. When this is found 
along with raarcafite, it is not only 
attradled by the loadftone, but is of 
itfelf really a loadftone. 

f. Cryftallifed. 

1. In o£loedrical cryftals. 

2. In polyedrical cryftals. 

3. In a cellular form. 

Thefe varieties are the moft common in 
Sweden, and are very feldom blended 
with marcafite or any other heteroge- 
neous fubftance except their diffeecnt 
beds. It is remarkable, that when thefe 
ores are found along with marcafite, 
thofe particles which have lain neareft 
to the marcafite are attrafted by the 
loadftone, although they yield a red or 
rcddifti brown powder, like thofe which 
are not at traced by the loadftone ; it 
i& likewnfe worth obfervation, that they 
generally contain a little fulphur, if they 
are imbedded in a limeftone rock. 

(2.) Blackifti browm bloodftone ; Hematites 
nigrefeens. Kidney ore. This yields a red 
or brown powder W'hcn ii is nibbed ; it 
is very hard, and is attradled by the load- 
ftone. 

' a. Solid, with a glafiy texture. 

b. Radiated. 

€, Cryftallifed. 

1. In form of cones, from Siberiai 

2. In form of concentric balls, with 
a facetted furface. Tliefe are 
common in Germany, but 
fcarce in Sweden. 

^3.) Red bloodftone; Hematites Ruler, 
kidney ore. 

a. Solid, and dim in its texture. 

b. Scaly. The eifenran of the Germans. 
This is commonly found along with the 
iron-coloured iron glimmer, and fmears 
the hands. 

Cryftallifed, in concentric balls, with a 
flat or facetted furface. 

(^:) Yellow bloodftone ; Hcematites Jiavus. 

a. Solid. 

b. Fibrous. 

The varieties of the colours in the bloodftone 
are the fame with thofe produced in the- 
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calces of iron made by dry or liquid men- Imperftft 
ftrua and afterwards expofed to different Metals. 
degrees of heat. 

Mixed with heterogeneous fubftances. 

A. With a calcareous earth. White fpathofe 

‘ iron ore. The JlahlJicin of the Germans. 

B. With a filiceous earth. The martial jafper 
of Sinople. 

c. With a garnet earth. Garnet and coCkle 
or ftiirl. 

D. With an argillaceous earth. The bole. 

E. With a micaceous earth. Mica. 

F. With manganefe. 

G. With an alkali and phlogifton. Blue mar^ 
tial earth. Native Pruflian-like blue. 

I. Loofe or powdery. 

H. With an unknown earth, which hardens in 
water. TaiTas ; Cementum, 

1. Loofe or granulated; Terra Pu%%olann, 

This is of a reddifh browm colour, is rich 
in iron, and is pretty fufible. 

2. Indurated; Cementum induratum. This is 
of a whitifh yellow colour, contains like- 
wife a great deal of iron, and has the fame 
quality with the former to harden foon in 
water when mixed with mortar. This 
quality cannot be owdng to the iron alone, 
but rather to fome particular modification- 
of it Gccafioned by fome accidental caufes, 
becaufe thefe varieties rarely happen at 
any other places except where volcanoes 
have been, or are yet, in the neighbour- 
hood. 

[3.] Diffolved or mineralifed. 

A, With fulphur alone. 

A. Perfedly fat u rated ; Ferrum fulphur e fatura<- 
turn, Marcafite. 

B. With very little fulphur. Black iron ore. 

Iron ftone. 

This is either attrafted by the loadftone, 
or is a loadftone itfelf attradlmg iron; it re- 
fembles iron, and yields a black powder when 
rubbed. 

I.) Magnetic iron ore. The loadftone, 

Magnes, 

<y. Steel-grained, of a dim texture, from 
Hogberget in the parifti of Gagnoef' 
in Dalai ne: it is found at that place 
almoft to the day, and is of as great 
ftrength as any natural loadftones were 
ever commonly found. 
h. Fine grained, from Saxony. 

€, Coarfe-grained, from Spetalfgrufvan at 
Noiberg, and Kierrgrufvan, both in the 
province ofWeftmanland. This lofes ve- 
ry foon its magnetical virtue. 
d. With coarfe fcales, found at Sandfwoer 
in Norway. This yields a red powder 
when rubbed. 

2:) Refradlory iron ore. This in its crude 

* ' ftate is attraded by the loadftone. 

a. Giving a black powder when rubbed r 
Tritura atra. Of this kind are, 
i. Steel-grained. 

2^ Fine grained, 

3. Cottrii- 
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5. Coarfe grained. 

This kind is found In great quantities 
in all the Swedifii iron mines, and of this 
moll part of the fufible ores confift, be* 
caiife it is commonly found in fuch 
kinds of rocks as are very fulible ; and 
it is as feldom met with in quartz aS 
the hasmatites is met with in lime* 
ftonc. 

Rubbing into a red powder. Thefe arc 
real haematites, that are fo far modified 
by fiilphur or lime as to be attradied 
by the loadfiione. 

1. Steel- grained. 

2. Fine-grained. Emery. This is im* 
ported from the Levant: it is mixed 
with mica, is flrongly attracted by 
the loadftone, and fmells of fulphur 
when put to the fire. 

3. Of large fliining cubes. 

4. Coarfe, fcaly. The eifengUmmer or 
cifenran, 

r4'l with various foffile fubftances. 

1. With fulphur and clay ; Pyrites, 

2. With arfenic ; called rmfpichel by the Germans, 
and plate mundic in Cornwall. 

3. With fulphurated arfenic. Arfenical pyrites. 

4. With vitriolic acid. Martial vitriol, 
e. With phlogiflon. Martial coal ore. 

6. With other fulphurated and arfenicated metals. 
See thefe in their refpedlive arrangements. 

Ufes and Properties of Iron. Iron is the moft com- 
mon metal in nature, and at the fame time the 
mod ufeful in common life ; notwithftanding 
which, its qualities are perhaps very little known. 

Iron has a particular and very fenfible fmell when 
flrongly rubbed or heated ; and a ftyptic tafte, 
which it communicates to the water in which it 
is extingiiifhed after ignition. Its tenacity, due* 
tility, and malleability, are very great. It exceeds 
every other metal in elaflicity and hardnefs, when 
properly tempered. An iron wire of one-tenth 
of an inch thick is able to fupport 450 pounds 
weight without breaking, as Wallerius afferts. 

Iron drawn into wire as (lender as the fined hairs. 
It is more eafily malleable when ignited than 
when cold ; whereas other metals, though dudlile 
when cold, become quite brittle by heat. 

It grows red-hot fooner than other metals : never- 
thelefs it melts the mod difficultly of all, platina 
and manganefe excepted. It does not tinge the 
flame of burning matters into bluifh or greenifh 
colours, like other imperfeft metals, but brightens 
and whitens it ; hence the filings of iron are ufed 
?n compofitions of fire-works, to produce what is 
called whitejire. 

Iron, or rather deel, expands the lead of all hard 
metals by the a 61 ion of heat ; but brafs expand# 
the mod : and on this account thefe two metals 
are employed in the condrudlion of compound 
pendulums for the bed fort of regulating clocks 
for adronomical purpofes. 

Iron, in the adl of fufion, indead of continuing to 
expand, like the other metals, fhrinks, as Dr 
X^wis obferves \ and thus becomes fo much more 
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denfe as to throw up fuch pant aa is unmelted 
to the furface ; whild pieces of gold, filver, cop- 
per, lead, and tin, put in the refpedlive metals in ^ 
lufion, fink quickly to the bottom. But in its 
return to a confident date, indead of flirinklng, 
like other metals, it expands ; fenfibly riling in the 
veflel, and affuming a convex furface, whild the 
others fiibfide, and appear concave. This pro* 
perty of Iron was fird taken notice of by Reamur, 
and excellently fits it for receiving imprefiiona 
from the moulds Into which it is cad, being 
forced Into their minuted cavities. Even when 
poured thick into the mould, it takes, neverthe- 
lefs, a perfedl iinprellion ; and it is obferved, that 
cad iron is fomewhat larger than the dirnenfions 
of the mould, whild cad figures of other metals 
are generally fmaller. 

The vitriolic acid diffolves Iron readily, and forms 
green vitriol. 

This acid requires to be diluted with ^j;o 4 times its 
quantity of water, to enable it e/Teftually to 
diflblve iron ; and, during the difiblution, adrong 
aerial fluid arifes, called injlammahle air^ which, on 
being mixed with atmofpheric air, takes fire at 
the approach of the flame of a candle. A glafs 
phial, of about two ounces meafure, with one 
third of inflammable air, and the red of com- 
mon air, produces a very loud report if opened 
in the fame circumdance ; and if it be filled with 
two-thirds of inflammable air, mixed with one of 
dephlogidicated air, the report will be as loud as 
the explofion of a pidol with gunpowder. 

Dilute nitrous acid diffolves iron ; hut this faline 
combination is incapable of crydallifing. Strong 
nitrous acid corrodes and dephlogidicates a con- 
fiderablc quantity of iron, which falls to the bot- 
tom. 

Marine acid like wife diffolves iron, and this folu- 
tion is alfo incrydallifable. 

The Pruffian acid precipitates iron from its folu- 
tlons in the form of Pruffian blue. 

This metal is likewlfe fenfibly a6led upon by alka- 
line and neutral liquors, and corroded even by 
thofe which have no perceptible faline impreg- 
nation ; the oils themfelves, with which iron 
utenfils are ufually rubbed to prevent their rud- 
ing, ofteir promote this cffe£l in fome meafure, 
unlefs the oils had been previoully boiled with 
litharge or calces of lead. 

Galls, and other adringent vegetables, precipitate 
iron from its folutions, of a deep blue or purple 
colour, of fo intenfe a fhade as to appear black. 
It is owing to this property of iron that the 
common writing ink is made. The infufion of 
galls, and alfo the Pruffian alkali, are teds of 
the prefence of iron by the colours they pro- 
duce on any fluid. Acids, however, diffolve the 
coloured precipitates by the former ; and hence 
it arifes that the marine acid is fuccefsfully ap- 
plied to take off ink fpots and iron dains from 
white linens. Alkalis, however, convert thefe 
iron precipitates into a brown ochre. 

Jron has a drong affinity with fulphur. If a bar 
of iron be drongly ignited, and a roll of brim- 
ftpne be applied to the heated end, it will com- 
bine 
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bine with the Iron, and form a fufible mafs, 
which will drop down, A veffd of water ought 
to be placed beneath foi* the purpofe of receiving 
and extinguiflung It, as the fumes would other- 
wife be very inconvenient to the operator. 

A mixture of iron-filings and fiilphur in powder, 
molflened with water, and prefied fo as to form 
a pafte, will in a few hours fwell, become hot, 
fume, and even biirft Into a flame, if the quan- 
tity is large. The refiduum furniflies martial 
vitriol. This procefs is fimilar to the decom- 
pofition of martial pyrites ; from which fome 
philofophers account for hot fpring-waters and 
fubterraneous fires. The mixture of water in 
this pafte feems to be neceflary to enable the vi- 
triolic acid of the fiilphur to ad on the iron. 

* l^or other chemical properties of this metal, fee, 
C HEM 1ST KY -Inc/ex ; for its electrical and mag- 
netic properties, fee Electricity and Magne* 
TisM. Fora more particular account of its nature 
and ufes, and the methods of making and mas 
nnfadiiring It, fee the, articles Iron and Steel ; 
alfo Metallurgy, Part II. fed. vil.and Part 1 11. 
fed. v. 

Order III. Semimetals. 

I. Blfmuth; tin-glafs. Vi/mutunij Bifmutum^ Marcqfita 
qfficwalis. It is, 

a. Of a whitifti yellow colour. 

b. Of a laminated texture, foft under the ham- 
mer, and neverthelefs very brittle. 

c. It is very fufible ; calcines and fcorifies like 
lead, if not rather eafier ; and therefore it 
w'orks on the cuppcl. It is pretty volatile in 
the fire. 

4 Its glafs or flag becomes yellowlfti brown, and 
has the quality of retaining fome part of the 
gold, if that metal has been melted, calcined, 
and vitrified with it. 

It may be mixed with the other metals, ex- 
cept cobalt and zinc, making them white and 
briMe. 

f. It diffolves in aquafortis, without imparting to 
it any colour; but to the aqua -regia it gives 
a red colour, and may be precipitated out of 
both thefe folutions with pure water into a 
white powder, which is called Spanijh <white^ 
It is alfo precipitated by the acid of fea-falt ; 
which laft unites with it, and makes the vtfmu^ 
turn corneum. 

It amalgamates eafily with quickfilver. Other 
metals are fo far attenuated by the blfmuth, 
when mixed with it, as to beftiainedor forced 
along with the quickfilver through fkins or 
leather. 

Bifmuth is found in the earth. 

Native. This refemblcs a regulus of blfmuth,. 
but con fills of fmaller fcales or plates. 

1. Suptrficial, or in crufts. 

2 . Solid, and compofed of fmall cubes. 

JB. In form of calx. 


1 . Powdery or friable; Oci/ra vl/nmti. This is 
of a whitifh yellow colour; it is found in 
form of an efflorcfcence. 

It has been cuftomary to give the name of 
Jlowers of lifmuth to the pale red calx of co- 
balt, but it Is wrong ; bccaufe neither the 
calx of bifmuth, nor Its folutions, become 
red, this being a quality belonging to the 
cobalt. 

C. Minerallfed blfmuth. This is, with refpedl to 
colour and appearance, like the coarfe tefiela- 
ted potter’s lead ore ; but it conlifts of very 
thin fquare plates or flakes, from which it re- 
ceives a radiated appearance when broken crofs- 
wife. 

1. With fulphur. 

«. With large plates or flakes* 
b. With fine or fmall fcales. 

2 . With fulphurated iron. 

a. Of coarfe wedge-like fcales. 

This minerallfed bifmuth ore yields a fine 
radiated regulus ; for which reafon it has* 
been ranked among the antimonial ores^- 
by thofe who have not taken proper care 
to melt a pure regulus ore deftitutc of ful- 
phur from it ; while others, who make no 
difference between regulus and pure metals, 
have Hill more pofitively aflerted it to be 
only an antimonial ore. 

3 . With fulphur and arfenic. 

a. Of a whitifti* yellow or afh colour. ..It has 
a fhining appearance; and is compofea of 
fmall fcales or plates, intermixed very fmall 
yellow flakes; It is of a hard and foHd tex- 
ture ; Sometimes llrikes fire with hard 
fteel : Has a difagreeable fmell when rub- 
bed r Does not effervefee with aqua-for- 
tis ; but is partially dlffolved by the fame 
acid (z). 

h. Grey, of a ftriated form ; found at Helfing- 
laiid in Sweden, and at Annaberg In Saxony, 
c* With variegated colours of red, blue,, 
and yellow grey ; found at Schneeberg in- 
Saxony. 

d. With green fibres like an amianthus; at Mlf- 
nla In Germany, and atGillebeck in Norway. 

e. With yellow red ftilning particles, called 
mines de hifmuih 'Tigrees in French, at 
Georgenftadt in Germany, and at Anna-* 
berg in Saxony.. 

f The miner a bifmutJA. arenacea^ mentioned 
by Walleriu» and Bomare, belongs alfo 
to the fame kind of the arfenicated ores. 

4 . By vitriolic acid. This ore is called *[vif 
muth bluth by the Germans. It is faid to 
be of a yellowlfti, reddifh, or variegated co- 
lour ; and to be found mixed with the calx>- 
of bifmuth,' incrufting other ores. Kirwan, 
P- 334- 

Ufes, 5cc. of Bifmuth, See the article Bismuth, 
Alfo Ch EuiSTKY-Index ; and Metallurgy, 
Part II. fedl. x. and Part III. fedl. viiL 

II. 


- (z) This folutlon, being diluted with water, becomes a kind of fympathetic ink ; as the words written 
with it on white paper, and dried,, are not diftinguilhed by the tye 5 but on being heated before 
fire, they affunie a yeUowifh colour. 
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II. Zific ; fpeltre. Zmcum. 

a. Its colour comes nearefl to that of lead, but it 
does not fo eafily tarnifli. 
h. It fhows a texture when it is broken, as if It 
were compounded of flat pyramids (a). 
c. Its fpecific gravity to water is as 6, poo or 
7000 to icoo. 

d* It melts in the fire before it has acquired a 
glowing heat ; but when it has gained that 
degree of heat, it burns with a flame , of a 
changeable colour, between blue and yellow. 
If in an open fire, the calx rifes in form of 
foft white flowers ; but if in a covered veffel, 
with the addition of fome inflammable, it is 
difiillcd in a metallic form : in which opera- 
tion, however, part of it is fometimes found 
vitrified. 

£. It unites with all the metals (b) except bif- 
muth and nickel, and makes them volatile. 
It is, however, not eafy to unite it with 
iron without the addition of fulphur. It has 
the flrongeft attradlion to gold and copper, 
and this laft metal acquires a yellow colour 
by it ; which has occafioned many experi- 
ments to be made to produce new metallic 
compofitions. 

J, It is diffolved by all the acids : of thefe the 
vitriolic acid has the ftrongefl attradlion to it ; 
yet it does not diflblvc it, if it is not prevloufly 
diluted with much water. 

Quickfilver amalgamates eafier with zinc than 
with copper ; by which means it is feparated 
from compofitions made with copper. 
h. It feems to become ele6lrical by fridion. 

Zinc is found, 
ui. Native. 

Zinc has been met with native, though rarely, 
in the form of thin and flexible filaments, 
of a grey colour, which were eafily inflamed 
when applied to a fire. And Bomare affirms 
that he has feen many fmall pieces of native 
zinc among the calamlne-mincs in the duchy 
of Limbourg and in the zinc-mines at G®- 
flar, where this femimctal was always fur- 
rounded by a kind of ferrugineous yellow 
earth, or ochraccous fubftances. See the de- 
tached article ZixNC. 

B» In form of calx. 
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(i.) Pure. 
a* Indurated. 

1. Solid 

2 , Cryflallifed. 

This it of a whitifli-grey colour, and 
its external appearance is like that of a 
- lead fpar ; it cannot be deferibed, but 
is eafily known by an experienced eye. 
— It looks very like an artificial glafs 
of zinc ; and is found among other cala- 
mines at Namur and in England. 

(2.) Mixed. 

A. With a martial ochre. 

I, Half indurated. Calamine; LapU 
calam marts, 
a, Whitifh yellow. 

Reddifh brown. This feems to be 
a mouldered or weathered blende. 

B. With a martial clay or bole, 
c. With a lead ochre and iron. 

D. With quartz : Zeolite of Friburgh. 

The real contents of this fubitance were 
firlt difeovered by M Pelletier. It was 
long taken for a true zeolite, being of 
a pearl colour, cryflallifed, and femitran- 
fparent. It confifts of laminae, diverging 
from different centres, and becoming ge- 
latinous with acids. Its contents are 4S5 
to 52 per cent, of quartz, 36 of calx of 
zinc, and 8 or 12 of water. {^Kirwan^ 
p. 318.) 

C. Mlneralifed. 

(i.) With fulphurated iron. Blende, mock- 
lead, black-jack, mock- ore ; pjeudogakna and 
hUnde of the Germans 

A. Mlneralifed zinc in a metallic form. Zinc 
ore. This is of a metallic bliiiffi-grey 
colour, neither perfedlly clear as a pot- 
ter’s ore, nor fo dark as the Swediffi iron 
ores. 

1. Of a fine cubical or fcaly texture. 

2. Steel- grained. 

B. In form of calx. Blende. Mock-lead ; 
Sterile nigrum, Pfeudo-galena (c). This is 

found, 

1. With courfe fcales. 

a. Yellow; femi-tranfparent. 
h. Greenifh. 



c, Grecni/h- 


(a) It cannot be reduced into powder under the hammer like other femimetals. When it is wanted 
very much divided, it muff; be granulated, by pouring it while fufed into cold water ; or filed, which Is very 
tedious, as it fluffs and fiHs the teeth of the file. But if heated the moll pofiible without fufing it, Macquer 
afferts, that it becomes fo brittle as to be pulverlfed in a mortar. 

(b) It brightens the colour of iron almofl into a filver hue ; changes that of copper to a yellow or gold 
colour, but greatly debafes the colour of gold and deflroys its malleability. It Improves the colour and 
iuflre of lead and tin, rendering them firmer, and confequently fitter for fundry mechanic ufes. Lead will 
bear an equal weight of zinc, without lofing too much of Its malleability. — The procefs for giving the yel- 
low colour to copper, by the mixture of zinc, and of its ore called calamine^ has been deferibed above under 
the Ufes of Copper. 

(c) The varieties of pfeudo-galena, or black-jack, are in general of a lamellar or fcaly texture, and fre- 
quently of a quadrangular form, refembling galena. They all lofe much of their weight when heated, and 
burn with a blue flame ; but their fpecific gravity is confiderably inferior to that of true galena. Almofl 
2\\ contain a mixture of lead-ore. Mod of them exhale a fulphureoug fmell when feraped ; or at Icafl. whea 
vitriolic or marine acid is dropped on them, 
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c. Green I fh -black ; pechhhnde^ or pitch 
blende of the Germans. 

d, Blackifb-brown, 

2. With fine fcales, 

a» White. 

b. Whitifh-yellow. 

c. Rcddifh-brown. 

g. Fine and fparkling; at Goflar called hraim 
hlyertz. Its texture, is generally fcaly ; 
fometimes cryflallifed and femitranfparent. 
It gives fire with fteel ; but does not de- 
crepitate, nor fmoke when heated : yet it 
lofes about 13 per cent, of its weight by 
torrefa(^ioU. 
a. Dark-brown. 

h. Red, which becomes phofphorefcent 
when rubbed ; found at Scharfenberg 
in Mifnia. (^BrunieJi), 

€. Greenifh, yellowifh-green, or red. It 
has different degrees of tranfparency> 
and is fometimes quite opaque. When 
feraped with*a knife in the dark, it emits 
light, even in w^ater ; and after under- 
going a wdiite heat, if it is diftilled per 
fe^ a filicebus fubliraate rifesj which 
fhows it contains the fpariy acid, pro- 
bably united to the metal, Hnce it fub- 
limes. 

4. Of a metallic appearance ; glan^ blende. 
This is of a bluifh-grey, of a fcaly or 
ileel grained texture, and its form gene- 
rally cubical or rhomboidal. It lofes 
nearly one fixth of its weight by calcina- 
tion ; and after calcination it is more fo- 
luble in the mineral acids. 

100 parts of this ore afforded to Berg- 
man about 52 of zinc, 8 of iron, 4 of 
copper, 26 of fulphur, 6 of filex> and 4 
of water. 

Cryftalline. 

. a. Dark-red, very fcarde ; found in a 
mine near Freyberg. Something like 
it is found at the Morgenflern and 
Himmelsfufte. 

h. Brown, In Hungary and Tranfilva- 
nia. 

c. Black. Hungary. 

Thefe varieties may eafily be mifta- 
ken for rock cryftals ; but by experi- 
ence they may be diflinguifhed on ac- 
count of their lamellated texture and 
greater foftnefe. Their tranfparency 
arifes from a very fmall portion of iron 
in them. 

(2.) Zinc mineralifed by the vitriolic acid. 

This ore has been already deferibed among 
the middle Salts^ at Vitriol of %tnc. 

Vfes^ &c. of zinc. See the detached article Zinc : 
Alfo Chem I STRY-/«^Z?« ; and Metallurgy, 
Part II. fed:, xii. and Part III. under fed. iii. 

III. Antimony ; Antimomum Stibium. This femime- 
tal is, 

a. Of a w’hite colour almofl like filver. 

b. Brittle ; and, in regard to its texture, it confifts 
VoL. XII. Pail I. 
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of fhining planes of greater length than breadth, Ssmi- 

c. In the fire it is volatile, and volatilifes part of 

the other metals along with it, except gold and ^ ' V 

platina. It may, however, in a moderate fire, 
be calcined into a light-grey calx, w^hich is pretty 
refradory in the fire ; but melts at laft to a glais 

♦ of a reddifh- brown colour. 

d. It diffolves in fpirit of fea-falt and aqua regia, 
but is only corroded by the fpirit of nitre into 
a white calx ; it is precipitated out of the aqua 
regia by water. 

e. It has an emetic quality when its calx, glafs, or 
metal, is diffolved in an acid, except when in the 
fpirit of nitre, which has not this effed. 

f. It amalgamates with quickfilver, if the regulus, 
when fufed, is put to it; but the quickfilver ought 
for this purpofe to be covered wdth warm water t 
it amalgamates with it likewife, if the regulus of 
antimony be previoufly melted wdth an addition 
of lime. 

Antimony is found in the earth. 

A. Native. Regulus antimonii nati'vus. 

This is of a filver colour, and its texture is 
compofed of pretty large fhining planes. 

This kind w^as found in Carls Ort, in the 
mine of Salberg, about the end of the laft ceu-. 
tury ; and fpecimens thereof have been prefer- 
ved in colledions under the name, of an arfenical 
pyrites, until the mine-mafter Mr Von Swab dif- 
covered its real nature, in a treatife he communi- 
cated to the Royal Academy of Sciences at 
Stockholm in the year 1748. Among other re- 
markable obfervations in this treatife, it is faid, 
firft. That this native antimony eafily amalga- 
mated with quickfilver ; doubtlefs, becaufe it was 
imbedded in a limeftone ; fince, according to Mr 
Pott’s experiments, an artificial regulus of anti- 
mony ma)', by means of lime, be difpofed to an 
amalgamation : Secondly, That when brought 
in form of a calx, it fhot into cryftals during the 
cooling. 

B. Mineralifed antimony. 

(j.) With fulphur. 

This is commonly of a radiated texture, 
compofed of long wedge-like flakes or plates ; 
it is nearly of a lead-colour, and rough to the 
touch. 

a. Of coarfe fibres. 
h. Of fmall fibres. 

c. Steel -grained, from Saxony and Hungary. 

d. Gryftallifed, from Hungary. 

I . Of a prifmatica!, or of a pointed pyrami- 
dal figure, in which laft circumftance the 
points are concentrical. 

Cronftedt mentions a fpecimen of this, 
in which the ciyftals were covered with 
very minute cryftals or quartz, except at 
the extremities, where there was always 
a little hole : this fpecimen was given for 
a Jios ferri fpar. 

(2.) With fulphur and arfenic. Red antimony 
ore $ Antimonium folare. 

This is of a red colour, and has the fame 
texture with the preceding, though its fibres 
are not fo courfe. 
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StMi- a. With fmall fibres. 

METALS. h abrupt broken fibres, from Braunf- 

Saxony, and from Hungary. 

All antimonial ores are fomewhat arfe- 
nlcal, but this is more fo than the preceding 
kinds. 

(3.) With fulphurated filver. Plumofc filver- 
ore, or federert% of the Germans. 

(4.) With fulphurated filver, copper, and arfe- 
nic ; the dal fahUert% of the Germans. 

(5.) With fulphurated lead ; radiated lead-ore. 

(6.) By the aerial acid. 

This ore was lately dlfcovered by Mongez, 
among thofe of native antimony from the 
mine of Chalanges in Dauphiny. It confiits 
of a group of white cryftallifed filaments of a 
needle-form appearance, diverging from a com- 
mon centre, like zeolite. They are infoluble 
in nitrous acid ; ^nd, on being urged by the 
flame of a blow-pipe, upon a piece of charcoal, 
they are diflipated into white fumes, or anti- 
monial flowers, without any fmell of aifeaic ; 
from whence it follows, that thefe needle-form- 
ed cryflals are a pure calx of antimony, form* 
ed by its combination with, or mineralifed by, 
the aerial acid. See Ktrwariy p. 325, and 
Journal de Phyfique for July 1787, p. 67. 

XJfesy 6cc. By the name of antimony is commonly 
underftood the crude antimony ( which is com- 
pounded of the metallic part and fulphiir) as it 
melted out of the ore ; and by the name of regti- 
lus^ the pure femlmetal. 

T* Though the regulus of antimony is a metallic 
fubftance, of a confiderably bright white colour, 
and has the fplendor, opacity, and gravity of a 
metal, yet it is quite unmalleable, and falls into 
powder inftead of yielding or expanding under 
the hammer ; on which account it is clafled 
among the fcmimetals. 

2. Regulus of antimony is ufed in various metallic 
mixtures, as for printing types, metallic fpecu- 
lums, &c. and it enters into the befl: fort of pew- 
ter ware. 

3. It mixes with, and diflblves various metals ; in 
particular it affedls iron the mofl: powerfully ; 
and, what. is very remarkable, when mixed toge- 
ther, the iron is prevented f&om being attracted 
by the loadiione. 

4. It aiftas copper next,, then tin, lead, and filver ; 
promoting their fufion,. and rendering them all 
brittle and unmalleable : but it will neither unite 
with gold nor mercury ; though it may be made 
to combine with this lait by the interpofition of 
fulphur. In this cafe it refembles the common 
^thiops, and is thence called antimonial JEthiops* 

j; Regulus of antimony readily unites with fulphur, 
and forms a compound of a very faint metallic 
fplendor : it affumes the form of long needles ad- 
hering together laterally ; . it ufually formed na- 
turally al^ in this . (hape. This is called crude 
antimony, 

ik But though antimony has a confiderable affinity 
to fulphur ; yet all the metals, except gold and 
jaercury, have a greater . affinity to that comr. 
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pound. If therefore iron, copper, lead, filver, Semi- 
or tin, be melted with antimony, the fulphur will 
unite with the metal, and be feparated from the ” 
regulus, which, however, takes up fomc part of 
the metal, for which reafon it is called martial re^ 
gulusy regulus veneris^ See. 

7. When gold is mixed, or debafed by the mixture 
of other metals, it may be fiifed with antimony ; 
for the fulphur combines with the bafb metals, 
which, being the lighter, rife up into fcoria, 
while the regulus remains united at the bottom 
with the gold ; which being urged by a ftronger 
degree of heat, is freed from the femimetal, which 
is vei*y volatile. This method of refining gold is 
the eafieft of all. 

8. But the moft numerous purpofes to which this 
metal has been applied are thofe of the chemical 
and pharmaceutical preparations. Lemery, in 
his Treatife on Antimony, deferibes no lefs than 
200 procefles and formulae ; among which there 
are many good and many ufelefs ones. The 
following deferve to be mentioned on account of 
their utility. 

9. Antimony melts as foon as it is moderately red 
hot, but cannot fullain a violent degree of fire, 
as it is thereby diffipated into fmoke and white 
vapours, w'hich adhere to fuch cold bodies as 
they meet with, and are colledled into a kind of 
farina or powder, called Jlowers of anlimony. 

10. If it be only moderately heated, in very fmall 
pieces, fo as not to melt, it becomes calcined in- 
to a greyifli powder deftitute of all fplendor, called 
calx of antimony. This calx is capable of enduring 
the mofl: violent fire ; but at lafl: it will run into ’ 
a glafs of a reddifli-yellow colour, fimilar to that 
of the hyacinth. The infufion made of this co- 
loured antimonial glafs, in acidulous wine (fucli 
as that of Bourdeavix) for the fpace of 5 or 6 
hours, is a very violent emetic. 

11. If equal parts of nitre and regulus ©f antimony 
be deflagrated over the fire, the grey calx which 
remains is called liver of antimony. 

1 2. If regulus of antimony be melted with two parts 
of fixed alkali, a mafs of a reddifh-yellow colour 
is produced, which being diffolved in water, and 
any acid being afterwards added, a precipitate is 
formed of the fame colour, called fulphur of 
antimony. 

13. Fixed nitre, viz. the alkaline fait that remains 
after the deflagration of nitre, being boiled with 
fmall pieces of regulus of antimony, the folution 
becomes reddifli and, on cooling, depofits the 
antimony in the form of a red powder, called 
mineral kermes. 

14. - Equal parts of the glafs, and of the liver of an- 
timony, well pulverifed and mixed with an equal 
quantity of pulverifed cream of tartar, being put 
into as much water as will diflblve the cream of 
tartar, and boiled for 1 2 hours, adding now and 
then fome hot water to replace what is evapo- 
rated, the whole is to be filtered while hot ; then 
being evaporated to dryaefs, the faline matter 
that remains is the emetic tartar. 

ic. The regulus of antimony being pulverifed, and 
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diilllled with corrofive fiiblimate of mercury, a 
thick white matter is produced, which is ex- 
tremely corrofive, and is called butter of antimony. 
This thick fubftance may be rendered limpid and 
fluid by repeated diftillations. 

1 6. On mixing the nitrous acid with this butter of 
antimony, a kind of aqua regia is diftilled, call- 
ed le%oardlc fpirit of nitre, 

17. The white matter that remains from this laft 
diftillation may be rediftilled with frefh nitrous 
acid ; and the remainder being wafhed with wa- 
ter, is called be%oar mineral^ which is neither fo 
volatile nor fo cauftic as the antimonlal butter. 
This butter being mixed with water, a precipi- 
tate falls to the bottom, which is very improper- 
ly called mercurius vita^ for it is in fa(^ a very vi- 
olent emetic. 

18. But if, inftead of the regulus, crude antimony 
be employed, and the fame operation be per- 
formed, the regullne part feparates from the ful- 
phur, unites to the mercury, and produces the 
fubftance which is called cinnabar of antimony, 

19. Crude antimony being projedled in a crucible, 
in which an equal quantity of nitre is fufed, deto- 
nates ; is calcined, and forms a compound called 
by the French fondant de Retrou^ or antimoine di^ 
aphoretique non lavL This being dlflblved in hot 
water, falls to the bottom after it is cold ; and 
after decantation is known, when dry, by the 
name of diaphoretic antimony. This preparation 
excites animal perfpiratlon, and is a good fudori- 
fic. The fame preparation may be more expe- 
ditioufly made by one part of antimony with two 
and a half of nitre, mixed together and deflagra- 

« ted : the refidue of which is the mere calx of an- 
timony, void of all emetic power. 

20 . And If the detonation be performed in a tubu- 
lated retort, having a large receiver, containing 
fome water adapted to it, both a clyftus of anti- 
mony and the antimonlal flowers may be obtain- 
ed at the fame time, as Neumann aflerts. 

21. When nitre is deflagrated with antimony over 
the fire, the alkaline bafts of the nitre unites with 
the calx of the femimetal, which may be fepara- 
ted by an acid, and is called materia perlata. See 
farther the article Antimony j alfo Metal- 
lurgy, Part II. fe6l. ix. 

‘TV. Arfenic. In its metallic form. Is, 

a. Nearly of the fame colour as lead, but brittle, 
and changes fooner Its fhining colour in the air, 

^ ftrft to yellow, and afterwards to black. 

It appears laminated in Its fradures, or where 
broken. 

c. Is very volatile in the fire, burns with a fmall 
flame, and gives a very difagreeable fmell like 
garlic. 

d. It is, by reafon of its volatility, very difficult 
to be reduced, unlefs it Is mixed with other me- 
tals : However, a regulus may be got from the 
white arfenic, if It is quickly melted with equal 
parts of pot afhes and foap ; but this regulus con- 
tains generally fome cobalt, moll of the whit& 
arfenic being produced from the cobalt ores du- 
ring their cremation. The white arfenici mix- 
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ed with a phlogifton, fublimes likevvife into 06I0- 
edral cryftal^ of a metallic appearance, whofe fpe- 
cific gravity is 8,308. 

€* The calx of arfenic, which always, on account of 
its volatility, muft be got as a fublimation. Is 
white, and eafily melts to a glafs, whofe fpecific 
gravity Is 5,000. When fulphur is blended in 
this calx, it becomes of a yellow, orange, or red 
colour ; and according to the degrees of colour 
is called orpiment or yellow arfenic ; fandarach, re* 
algar^ or red arfenic ; and alfo rubinus arfenici, 

f. This calx and glafs are diflbluble in water, and 
in all liquids ; though not In all with the fame 
facility. In this circumftance arfenic refembles 
the falts ; for which reafon it alfo might be rank- 

' ed in that clafs. 

g. The regulus of arfenic diflblves in fpirit of 
nitre ; but as it is very difficult to have it per- 
fedlly free from other metals, It is yet very little 
examined in various menftrua. 

h. It is poifonous, efpeclally in form of a pure 
calx or glafs : But probably it is lefs dangerous 
when mixed with fulphur, ftnee it is proved by 
experience, that the men at mineral works arc 
not fo much affecled by the fmoke of this mix- 
ture as by the fmoke of lead, . and that fome na- 
tions make ufe of the red arfenic in fmall dofes 
as a medicine. 

u It unites with all metals, and is like wife much 
ufed by nature itfelf to dlflblve, or, as we term 
It, to miheralifey the metals, to which its vola- 
tility and diflblubility In water muft greatly con- 
tribute. It is likewife moft generally mixed with 
fulphur. 

h. It abforbs or expels the phlogifton, which has 
coloured glafles, if mixed with them in the fire. 

Arfenic is found, 

[i.] Native; called Scherbencobolt and Fliegenjlein 
by the Germans, 

It is of a lead colour when frefh broken, and 
may be cut with a knlfe,^ like black lead, but 
foon blackens in the air. It burns with a fmalf 
flame, and goes oft' in fmoke. 

Solid and teftaccous ; Scherbencobolt, 

B, Scaly. 

C, Friable and porous ; FUegenJlein, 

(i.) With fhining fiffures. 

This is by fome called Spigel cobalt, 

[2.] In form of a calx. 

A, Pure, or free from heterogeneous fubftances. 

1. Loofe or powdery. 

2. Indurated, or hardened. This is. found i& 
form of white femi-tranfparent cryftals. 

B, Mixed. 

A. With fulphur, 

I, Hardened, 

a. Yellow. Orpiment ; Auripigmentum, 

b, Redp Native realgar, or fandarach, 

B. With the calx of tin, in the tin-grains. 

c. With fulphur and filver ; in the rothgidden 
or red filver ore. 

D. With calx of lead. In the lead-fpar. 

E, With calx of cobalt, in the eftlorefcencc 
of cobalt, 
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Semi- [3.] Mlneralifed. 

MgTALs, With fulphur and Iron, Arfenical pyrites 

Cobalt. QY marcafite. Thefe kinds in Cornwall arc 

called ftlvery ©r white mundics and plate ?nun» 
dies. 

This alone produces red arfenic when cal- 
cined. It is of a deeper colour than the fol- 
lowing. 

B. With iron only. This differs with regard to 
its particles; being, 

1. Steel-grained. 

2. Coarfe-grained. 

3. Cryftallifed. 

a. In an odoedral figure. This is the mod 
common kind. 

h, Prifmatical. The fulphureous marcafite 
is added to this kind when red arfenic is 
to be made ; but in Sweden it is fcarcer 
than the fulphureous arfenical pyrites. 

C. With cobalt, almoft in all cobalt ores. 

D. With filver. ") q j ' o-; n 

E. With copper. i under 

F. With antimony. 5 ^nUmony, fupra. ^ 

For the Ufes of Arfenic^ fee the detached article 

Arsenic, and Chemistry-//*^.?^;; alfo Me- 
tallurgy, Part II. fed. xiii. and Part 111 . 
fed. viii. 


V. Cobalt. 

This femimetal is, 

<7. Of a whitifh grey colour, nearly as fine-tem- 
pered fteel. 

h. Is hard and brittle, and of a fine-grained tex- 
ture ; hence it Is of a dufley, or not fliining ap- 
pearance. 

c. Its fpecific gravity to water is 6000 to 1000. 
J. It is fixed in the fire, and becomes black by 
calcination ; it then gives to glafies a blue co- 
lour, inclining a little to violet, which colour, 
of all others, is the mofl; fixed in fire. 
t. The concentrated oil of vitriol, aquafortis, 
and aqua-regia, diffolve it ; and the folutions 
become red. The cobalt calx is likewife dif- 
folved by the fame menftrua, and alfo by the 
volatile alkali and the fpirit of fea fait. 
f When united with the calx of arfenic in a flow 
(not a bride) calcining heat, it affumes a red 
colour : the fame colour is naturally produced 
by way of elBorefcence, and is then called the 
hloom or flowers of cohalt. When cobalt and 
aifenic are melted together in an open fire, 
they produce a blue flame. 
g. It does not amalgamate with quikfilver by 
any means hitherto known. 

b. Nor does it mix with bifmuth, when melted 
with it, without addition of fome medium to 
promote their union. 

fi.] Native cobalt. Cobalt with arfenic and iron 
in a metallic form. 

Pure native cobalt has not yet been found : 
that which pafles for fuch, according to Kirwan, 
is mineralifed by arfenic. Bergman, however, in 
his Sciagraphia, has entered this prefent ore un- 
der the denomination of native cobalt : and cer- 
tain it is, that among aU the cobaltic oves, thi9 

I » 
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is the neareft to the native Hate of this femlme- Semi- 
tal. It always contains a fmall quantity of 
iron, befides the arfenic, by which it is mincra- , ^ ^ ^ 

lifed, 

This is of a dim colour when broken, and 
not unlike fieel. It is found, 
a. Steel-grained, from Loos in the parlfh of Fa- 
rila in the province of Helfi«geland,and Schnec- 
berg in Saxony. 
h. Fine-grained, from L008. 

c, Coarfe- grained. 

d, CryflaUifed; 

1. In a dendritical or arborefeent form ; 

2. Polyhedral, with fliining furfaces f 

3. In radiated nodules. 

[2.] Calciform cobalt. Cobalt is moft commonly 
found in the earth mixed with iron. 

A, In form of a calx. 

1. ) With iron without arfenic. 

a, Loofe or friable ; cobalt ochre. This 
is black, and refembles the artificial 
zaflVe. 

h. Indurated : Miner a cohalti vitrea. The 
fchlacken or flag cobalt. This is like- 
wife of a black colour, but of a glafly 
texture, and feems to have loll that fub- 
fiance which mineralifed it, by being de- 
cayed or weathered. 

2. ) With arfenical acid y cobalt-blut. Germ. 

Ochra cohalti rubra ; bloom, flowers, or ef- 
fiorefcence of cobalt. 

a, Loofe or friable. This is often found of 
a red colour like other earths, fpread 
very thin on the cobalt ores ; and is, when 
of a pale colour, erroneoufly called flowers 
of hfmuth, 

h» Indurated. This is commonly cryfial- 
lifed in form of deep red femitranfparent 
rays or radiations : It is found at Schnee- 
berg in Saxony. 

B, Mineralifed. 

1. ) With fulphurated iron. 

This ore is of a light colour, nearly re- 
fembling tin or filver. It is found cryftaU 
lifed in a polygonal form. 
a. Of a flaggy texture. 

1 . Coarfe-grained. 

This ore is found in Bafinafgrufva at 
Raddarfliyttan in Wefimanland, and difeo- 
vers not the leafi mark of arfenic. The 
coarfe-grained becomes flimy in the fire, and 
flicks to the ftirring hook during the calci- 
nation in the fame manner as many regules 
do : It is a kind of regule prepared by na- 
ture. Both thefe give a btautiful colour. 

2. ) With fulphur, arfenic, and iron. This re- 
fembles the arfenicated cobalt ore, being on- 
ly rather of a whiter or lighter colour. It 
is found, 

a, Coarfe-grained. 
h, Cryflallifed ; 

1. In a polygonal figure, with fliining 
furfaces, or glanzkobolt. It is partly 
of a white or light colour, and partly 
of a fomewhat rcddifti yellow. 

3O Wit^ 
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3.) With fulphiirated and arfenicated nickel 
and iron ; fee Kupf er •nickel ^ below. 

Ufes^ 8cc, See the article Cobalt. SeealfoCnE- 
MJSTRY-Mex; and Metallurgy, Part II. 

fe<fl, XI. 

VI. Nickel ; Niccolum, This is the lateft difcovered 
femimetal. It was fird: defcribed by its difco- 
verer Mr Crondedt, in the A<^s of the Royal 
Academy orSciences at Stockholm for the years 
1751 and I754> where it is faid to have the fol- 
lowing qualities : 

1. It is of a white colour, which, however, in- 
clines fomewhat to red. 

2. Of a folid texture, and fhining in its frac- 
tures. 

3. Its fpecific gravity to water is as 8,500 t6 
loco. 

4. It is pretty fixed in the fire ; but, together 
with the fulphur and arfenic, with which its 
ore abounds. It is fo far volatile as to rife in 
form of hairs and branches, if in the calcina- 
tion it is left without being ftirred. 

5. It calcines to a green calx. 

6. The calx is not very fufible, but, luiwever, 
tinges glafs of a tranfparent reddifh-brown or 
jacinth colour. 

7. Tt dlifolves in aquafortis, aqua-regia, and the 
fpirit of fea*falt; but more difficultly in the vi- 
triolic acid, tinging all thefe folutions of a deep 
green colour. Its vitriol is of the fame co- 
lour ; but the colcothar of this vitriol, as vrell 
as the precipitates from the folutions, become 
by calcination of a light green colour. 

8. Thefe precipitates are diflblved by the fpirit 
of lal ammoniac, and the folution has a blue 
colour; but being evaporated, and the fediment 
reduced, there is no copper, but a nickel re- 
gulus is produced. 

5. It has a ftrong attraftion to fulphur ; fo that 
when its calx is mixed with it, and put on a 
fcorifying tell under the muffel, it forms with 
the fulphur a regule; this regule refemblesthc 
yellow Heel- grained copper-ores, and is hard 
and (hilling in Its convex furface. 

10. It unites with all th^ metals, except quick- 
filver and filver. When the nickel regulus is 
melted with the latter, it only adheres clofe to 
it, both the metals lying near one another on 
the fame plane ; but they arc eafily feparated 
with a hammer. Cobalt has the ftrongeft at- 
traction to nickel, after that to iron, and then 
to arfenic. The two former cannot be fepa- 
rated from one another but by their feorlfica*? 
tion ; which is eafily done, fince, 

11. This femimetal retains its phlogifton a long 
time in the fire, and its calx is reduced by the 
help of a very fmall portion of Inflammable 
matter : it requires, however, a red heat before 
k can be brought into fufion, and melts a little 
fooner, or almoft as foon, as copper or gold, 
confequently fooner than iron. 

Nickel is found, 
j 4 » Native. 

This is mentioned by Mr Rinman to have 
* been lately met with In a mine of cobalt in Heffe. 
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It is very heavy, and of a liver colour, that is, 
dark red. When pulverifed and roafied under a 
muffle, it forms greeil cxcrefcences, and fmokes ; vH ■ 
but its fmoke has no particular fmcll : and no 
fublimate, whether fulphureous or arfenical, can 
be caught. It is foluble in acids, and the folu- 
tion is green ; but a polilhed iron plate difeovers 
no copper. 

J?. In form of a calx. Nickel ochre, aerated nic- 
kel. 

I . Mixed with the calx of iron. This is green, 
and is found -in form of flowers on kupfer- 
nickel. 

C- Mineralifed. 

1, With fulphurated and arfenicated iron and co- 
balt ; KupferntekeL This is of a reddifh yel- 
low colour; and is found, 

a. Of a flaggy texture. 

b. Fine-grained ; and 

r. Scaly. Thefe two are often from their co- 
lour confounded with the liver-coloured 
marcafite. 

2. With the acid of vitriol. This is of a beau- 
tiful green colour, and may be extradled out 
of the nickel ochre, Or efflorefcence of the 
Kupfernickel. 

For a fuU account of this femimetal, fee the ar- 
ticle Nickel, and CuEMisTRY-y^^^. 

VII. Manganefe. Manganejium. 

The ores of this kind are in Swedifh called 
brunjlen ; in Latin fyderea^ or magnefi<s nigra^ in 
order to diftinguifli them from the magnejia alba 
ojjicinalts ; and in French manganefe y &c. 

1. Manganefe confifts of afubftance which gives 
a colour both to glafles and to the folutions 
of falts, or, which is the fame thing, both 
to dry and to liquid menftrua, viz. 
a* Borax, which has diflblved manganefe ia 

the fire, becomes tranfparent, of a reddifh 
brown or hyacinth colour. 
b* The microcofmic fait becomes tranfparent 
with it, of a crimfon colour, and moulders in 
the air. 

€, With the fixed alkali, In compofitions of 
glafs. It becomes violet j but if a great 
quantity of manganefe is added, the glafs is 
in thick lumps, and looks black. 
d» When foorified with lead, the glafs obtains 
a reddifh brown colour, 
f. The lixivium of deflagrated manganefe is of 
a deep red colour. 

2. Tt deflagrates with nitre, which is a proof 
that it contains fome phlogifton. 

3. When reckoned to be light, it w’-eighs as 
much as an iron ore of the fame texture. 

4. When melted together with vitreous compo- 
fitions, it ferments during the folution : but it 
ferments in a ftill greater degree when it is 
melted with the microcofmic fait. 

5. It does not excite any effervcfoence with the 
nitrous acid : aqua-regia, however, extradls 
the colour out of the black manganefe, and 
diflblves likewife a great portion of it, which 
by means of an alkali is precipitated to a white 
powder. 

6. Such 
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SzMu '6. Such colours as are communicated to glaflea 

by manganefe, are ealily deftroyed by the calx 
avfenic or tin ; they alfo vanifh of them* 
felves in the fire, 

7. It is commonly of a loofe texture, fo as to 
V colour the fingers like foot, though it is of a 
metallic appearance when broken. 

Manganefe is found, 

[^T.] Native ; of the difcovery and qualities of 
which, an account is given under the article 
Manganese in its alphabetieal order. See alfo 
C H E M I S T R Y ‘ . 

£2.] Calciform. 

Loofe and friable. 

a. Black ; which feems to be weathered or de» 
cayed particles of the indurated kind. 

J?. Indurated. 

1. ) Pure, in form of balls, whofe texture c®n- 
fifts of concentric fibres. Fura /ph^srica ra^ 
dits concentratis. 

a* White ; very fcarce. 

2. ) Mixed with a fmall quantity of iron. 

a. Black manganefe, with a metallic bright- 
nefs. This is the moll common kind, 
and is employed at the glafs-houfes and 
by the potters. It is found, 

-I, Solid, of a fiaggy texture. 

2. Steel-grained. 

3. Radiated. 

4. Cryftallifed, in form of coherent heml- 
fpheres. 

VIII. Molybdena. 

Lamellar and fliining, its colour fimilar to that 
of the potter’s lead ore. 

This fubftance refembles plumbago or black- 
lead ; and has long been confounded with it, 
even by Cronftedt. But it poflefles very diffe- 
rent properties 5 in particular, 

1. Its laminae are larger, brighter: and, when 
thin, flightly flexible. They are of an hexa- 
gonal figure. 

2. It is of a lead colour, and does not flrike fire 
with hard fteel. 

3. Its fpecific gravity is == 4>569> according to 
Kirwan ; and 457385, according to Briffon. 

4. When rubbed on white papper, it leaves 
traces of a dark brown or bluifh colour, as 
the plumbago or black lead does ; but they 
are rather of an argentine glofs ; by which cir- 
cumftance the molybdena, according to Dr 
d’Arcet, may be eafily diftinguiflied from 
Black-lead, as the traces made by this lafl: arc 
of lefs brilliant, and of a deeper tinge. 

5. In an open fire, it is almofl: entirely volatile 
and infufible. Microcofmic fait or borax 
fcarcely affedf it ; but it is a6led upon with 
much effervefcence by mineral alkali, and forms 
with it a reddifli mafs, which fmells of fulphur. 

S. It confifts of an acid of peculiar nature (fee 
Chemistry-/W<?>:.) united to fulphur. A 
fmall proportion of iron is commonly found in 
it, but this feems merely fortuitous : 100 parts 
of molybdena contain about 45 of this acid 
and 55 of fulphur. 
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7. It Is decompofed either by detonation with Sismj. 

nitre, or by folution in nitrous acid. 

8. This acid is foluble in 570 times its weight 
of water in the temperature of 60 ; the folu- 
tion reddens that of litmus, precipitates ful- 
phur from the folution of liver of fulphur, 

&c. The fpecific gravity of the dry acid is 

9. This acid is precipitable from its folution in 
water by the Pruflian alkali, and alfo by tinc- 
ture of galls : the precipitate is reddifli brown. 

10. If this acid be diftilled with three times its 
weight of fulphur, it reproduces molybdena. 

11. The folution of this acid in water unites to 
fixed alkalies, and forms cryflallifable falts ; as 
it alfo does with calcareous earth, magnefia, 
and argil : thefe lafl combinations are difficult- 
ly foluble. It a6ls alfo on the bafe metals, and 
with them affumes a bluifh colour. 

12. This folution procipitates filver, mercury, 
or lead, from the nitrous acid, and lead from 
the marine, but not mercury. 

13. It alfo precipitates barytes from the nitrous 
and marine acids, but no other earth. Mo- 
lybdenousbarofclenite is foluble in cold water. 

14. This acid is itfelf foluble in the vitriolic 
acid by the afTiflance of heat ; and the folution 
is blue when cold, though colourlefs while 
hot ; it is alfo foluble in the marine acid, but 
not in the nitrous. 

15. Molybdena tartar and ammoniac precipitate 
all metals from their folutions by a double affi- 
nity. Gold, fublimate corrofive, zinc, and 
manganefe, are precipitated white ; iron or tin, 
from the marine acid, brown ; cobalt, red ; 
copper, blue ; alum and calcareous earth, white. 

16. This acid has been lately reduced by Mr 
Hielm ; but the properties of the regulus thus 
obtained are not yet publifhed. 

17. Mr Pelletier obtained alfo the regulus or 
molybdena, by mixing its powder with oil into 
a pafle, and expofing It with powdered char- 
coal in a crucible to a very violent fire for 
two hours. See Qn^msTKY-Indexy *4>97* 

18. This femimetal being urged by a flrongfire 
for an hour, produces a kind of filvery flowers, 
like thofe of antimony. 

19. Molybdena is faid to be foluble in melted 
fulphur ; which feems highly probable, as ful- 
phur is one of its component parts. 

See farther the article Molybdena, and 
Qw'Eyin'TKY -Index. 

IX. Wolfram. IVolfranum^ Spuma Luply Lat. See 
the detached article Wolfram. 

This mineral has the appearance of manganefe, 
blended with a fmall quantity of iron and tin. 

I. With coarfe fibres. 

a. Of an Iron-colour, from Altenberg in Sax- 
ony. This gives to the glafs compofitions, 
and alfo to borax and the microcofmic fait, 
an opaque whitifli yellow colour, which at laft 
vaniffies. 

X. Siderit^;. 7 See thofe w'ords in the order of the 

XI. Saturnitc. j* alphabet. 
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appendix. 

Of S>a^a and Vetrif actions. 

T hough the and folTils commonly called 

PdrifaUhns^ cannot, in ftridnefs, be ranked in a 
mineral fyftem, for the reafons formerly given ; yet 
as thefe bodies, efpecially the latter, occupy fo con- 
fiderable a place in moft mineral coiledions, and the 
former muft neceflatily be taken notice of by the miners 
in the obfervations thej make in fubterranean geo- 
graphy, it appeared proper to fubjoin them in fuch an 
order as might anfwer the purpofe for which they are 
regarded by miners and mincralogifts. 

Order I. Saxa. Petra, 

Thefe may be divided into two kinds. 

I. Compound faxa, are ftones whofe particles, con- 
fifting of different fubftances, are fo exadlly fitted and 
joined together, that no empty fpace, or even cement, 
can be perceived between them ; which feems to indi- 
cate, that fome, if not all, of thefe fubftances have 
been foft at the inftant of their union. 

2. Conglutinated ftones, are ftones whofe particles 
have been united by fome cementitious fubftance, 
which, however, is feldom perceivable, and which of- 
ten has not been fufiicient to fill every fpace between 
the particles : in this cafe the particles feem to have 
been hard, v;orn off, and in loofe, fingle, unfigured 
pieces, before they were united. 

I. Compound faxa. 

j 4 . Ophites. Scaly limeftone with kernels or 
bits of ferpentine ftone in it. • 

I. Kolmord marble. It is white and green. 

2. Serpentino antko, is white, with round pieces 
of black fteatites in it. This muft not be 
confounded with the ferpenthio ^erde antico. 

3. The Haraldfio marble. White, with qua- 
drangular pieces of a black fteatites. 

4. The marmor po%zevera di Genova. Dark 
green marble, with white veins. This kind 
receives its fine polifh and appearance from 
the ferpentine ftone. 

B. Stelljlen ox gejlel/lein, Granitello. 

I, Of diftindf particles. In fome of thefe the 
quartzofe particles predominate, and in others 
the micaceous : in the laft cafe it is com- 
monly flaty, and eafy to fplit. 

2. Of particles which are wrapt up in one ano- 
ther. 

a. Whitifh grey. 

b. Greeniih. 

c. . Reddifh, * 
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C» Norrha. Murljlen of the Swedes. Saxum Appendix, 
compofitum mica , quart%Oy et granato. oAxA. ^ 

1 , With diftindl garnets or fhirl. w— -y— 

a. Light grey. 

b. Dark grey. 

c. Dark grey, with priimatical, radiated, or 
. fibrous cockle or fhirl. 

2. With kernels of garnet-ftone. 

a. Of pale red garnet ftone. 

The firft of this kind, whofe flaty ftrata makes 
it commonly eafy to be fplit, is employed 
for mill-ftones, which may without difficul- 
ty be accomplifhed, if fand is fiift ground 
with them ; becaufe the fand wearing away 
the micaceous particles on the furfaces, and 
leaving the garnets predominent, renders 
the ftone fitter for grinding the corn. 

2 ). The whetftone, Cos, Saxum compofitum mU 
ca, quartzo, et forfan argilla martiali in no!L*- 
nullis fpeciebus. 

1. Of coarfe particles. 

a. White. 

b. Light grey. 

2. Of fine particles. 

a. Liver brown colour. ' 

b. Black ifh grey. 

c. Light grey. 

d. Black. The table-flate, or that kind ufed 
for large tables and for fchool flates. 

3. Of very minute and clofely combined par- 
ticles. The Turkey-ftone This is of an *gee V. 
olive colour, and feems to be the fineft mix- (p. 86.^ 
tare of the firft fpecies of this genus. The col. i.) 
beft of this fort come from the Levant, and 

are pretty dear. The whetftone kinds, 
when they fplit eafily and in thin plates, 
are very fit to cover l^pufes with, though 
moft of them are without thofe properties. 

F, Porphyry ; Porphyrites. Italorum porjido, 

Saxum compofitum jfpuJe et feltfpatOy interdum 
micaet bafalte {o). See the article Porphyry. 

a. Its colour is green, with light-green feltfpat. 

Serpentina verde antico. It is faid to have 
been brought from Egypt to Rome, from ^ 
which latter place the fpecimens of it now 
come. 

b. Deep red, with white feltfpat. 

c. Black, with white and red feltfpat. 

d. Reddifh brown, with light red and white 
feltfpat. 

e. Dark grey, with white grains of feltfpat 
alfo. The dark red porphyry has been 
moft employed for ornaments in building ; 
yet it is not the only, one known by. the 

name 


(d) Great part of the hill of Bineves In Lochaber is compofed of a kind of potphyryj It is remarkably _ 
fine, beautiful, and of an elegant reddifh colour ; “ in which (fays Mr Williams) the pale rofe, the blufh, and 
the yellowiftl white colwjrs, are finely blended and firaded through the body of the ftone ; which as of a jelly- 
like texture, and is undoubtedly one of the fineft and moft elegant ftones in the world. On this hill alfo^ 
is found a kind of porphyry of a greenifh colour, with a tinge of brownifii red. It is fmooth, compadtjr* 
and heavy ; of a clofc uniform texture, but has no brightnefs when broken. It has^ angular fpecki^ in it of 
white quartzy fubftance^* 
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Siame of porfdo, the Italians applying the 
fame name alfo to the black kind. 

The trapp of the Swedes. Saxum compofiium 
jafpide mariiali molJiy feu argilla martiali indurata. 

See the article Trapp. 

This kind of done fometimes conftitutes or 
forms whole mountains ; as, for example, the 
mountain called Hunneherg in the province of 
Weflergotland, and at Drartimcn in Norway; 
but it is oftener found in form of veins In moun* 
tains of another kind, running commonly in*^a 
ferpentine manner, contrary or acrofs to the 
dIre<Sion of the rock Itfelf. It Is not homoge- 
neous, as may be plainly feen at thofe places 
where it Is not prefled clofe together ; but 
where it is prefled clofe, it fcems to be per- 
fedlly free from heterogeneous fubllanccs. — 

When this kind is very coarfe, it is interfper- 
fed with feltfpat ; but it is not known if the 
finer forts likewife contain any of it. Befides 
this, there are alfo fome fibrous particles in it, 
and fomething that refembles a calcareous fpar; 
this, however, does not ferment with acids, 
but melts as eafy as the ftone itfelf, which be- 
comes a black folid glafs in the fire. By cal- 
cination It becomes red, and yields in aflays 12 
or more per cent, of iron. No other fort of 
ore is to be found in it, unlefs now and then 
fomewhat merely fuperficial lies in its fiffures ; 
for this flone is commonly, even to a great 
depth in the rock, cracked in acute angles, or 
in form of large rhomboidal dice. It is em- 
ployed at the glafs*houfes, and added to the 
compofition of which bottles are made. In 
the air it decays a little, leaving a powder of a 
brown colour; it cracks commonly in the fire, 
and becomes^reddlfh browm if made red-hot. 
it is found, 

1 . Of coarfc chaffy particles. 
a. Dark grey. 

h. Black. 

2. Coarfe-grained. 
a, Daik grey. 
h. Reddifli. 
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r. Deep brown. 

3. Of fine imperceptible particles, Saxa. 

a. Black. The touchflone ; Lapis lydius, -y— — ' 

L Bluifli. 

c. Grey. 

d, Reddifli. 

The black variety (3. a,) is fometimes 
found fo compaft and hard, as to take a 
polifh like the black agate: it melts, how- 
ever, in the fire to a black glafs ; and is, 
when calcined, attracted by the load-ftone. 

//. Amygdaloides. The carpolitlii or fruit-ftone 
rocks of the Germans. 

It is a martial jafper, in which elliptical 
kernels of calcareous fpar and ferpentine flonc 
are included. 

a. Red, with kernels of white Ilmeflone, and 
of a green fteatites. This is of a particular 
appearance, and when calcined is attradted 
by the loadflone ; it decays pretty. much in 
the air, and has fome affinity with the trapp, 
and alfo with the porphyry. There are 
fometimes found pieces of native copper in 
this flonc. 

/, The gT'dnjiin of the Swedes. 

Its balls is horneblende, interfperfed with 
mica. It is of a dark green colour, and in 
Smoland is employed in the iron furnaces as a 
flux to the bog-ore, 

K* The granite, Saxam compojltum fcltfpata^ mica 
et quartzo-i quihus acctdenialiter inter dum home- 
blende Jleatites^ granatus el bafakes immixti funt. 

Its principal conflituent parts are felt-fpat, or 
rhombic quartz, mica, and quartz. See the 
article G'^ anite. 

It is found, 

(i.) Loofe or friable. This is ufed at the 
Swcdifli brafs-works to cafl the brafs in, and 
comes from France. 

{2.) Hard and compadf. 
a. Red. 

1. Fine-grained ; 

2. Coarfe-grained. 

h. Grey, wdth many and various colours ( e). 

11 . Con- 


J56 


JJppenJix, 
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(e) Mr Wiegleb has analyfed a fpecies of green granite found in Saxony. The cryftals are heaped toge- 
ther, and form very compact layers ; the colour fometimes an olive green, fometimes refembling a pear, and 
fometimes of a reddifli brown ; fome of them being perfedtly tranfparent, and others nearly fo. According 
to Mr Warren, they contain 25 per cent, of iron ; whence they have been called green ore of iron. An ounce 
of thefe cryftals heated red hot in a crucible loft two grains in weight, and became of the colour of honey. 
The remainder was put into a retort, and diftilled with marine acid, with which it evidently cfFervcfccd. The 
refiduum was lixiviated with diftilled water, frtfh muriatic acid added, and the diftillation and lixiviation re- 
peated. The iron precipitated from this lixivium, and reduced partly to its metallic ftate, weighed two 
drachms. M. Wiegleb concludes, that the fpecimen contained two drams 26^ grains of lime. From fur- 
ther experiments he concludes, that 100 parts of the fubftance contained 36.5 of filiccous earth ; lime 30.8 ; 
iron 28.7 ; and water and fixed air 4.0. 

Scotland is remarkable for a great number of excellent granites, little or nothing inferior to porphyry'. 
Of thefe the follov/Ing kinds are mentioned by Mr Williams. 

I, The grey granite, or moor-Jhne as it is called in Cornwall, Is very common in this country. In fome 
places it (hows no marks of ftrata ; and in others it isdifpofed in thick unwieldy irregular beds, which are com- 
monly broken tranfverfely into huge mafies or blocks of various fizes a nd ftrapes. There is a great variety 
in this kind of ftones; fome of them differing but little in appearance from bafaltes ; others are compofed of 
alipoft equal parts of black and white grains, about the fize of fmall peafe, whence it is called pcajy ^juhin by 
N° 224. the 
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Appendix, U. Congldtiiiated faxa. 

Saxa, Of larger or broken pieces of Hones of the fame 

kinds conglutinated together. Breccia, 

I. Of limeil'one cemented by lime. 
a. Calcareous breccia; the marml hrecciatl of the 
Italians. 

When thefe kinds have fine colours, they 


A L O G Y. 137 

are polifked and employed for ornaments in Appendix, 


architedlurc and other oeconomical ufes. 

The lumachella of'the Italians, or fiiell mar- 
bles. Thefe are a compound of fitells ami 
corals, which are petrified or changed into 
lime, and conglutinated with a calcareous 
fubilanee. When they have many colours^ 

they 


S:tXA* 


the common people. In Galloway and other places it frequently has a longitudinal grain, as if the compo- 
nent parts had been all moved one way by a gentle flow of water. When this kind of granite begins to un- 
dergo a fponcaneous decompofition by expofure to the atmofphere, we obferve that it is compofed of pretty 
large grains of the figures of cubes, rhomboids, &c. fome of them fo large as to defervc the name ©f frag- 
ments ; and the largeft of thefe are always of quartz or feldfpath, and talc. 

2. Reddifli granite, ®f a gellied texture, which, Mr Williams fay?, is one of the finefl: and mofl elegant 
Clones in the world. The mountains of TBineves, he fays, are principally compofed of this ftone ; and it is 
found in great abundance in many other parts of Scotland, but he never faw it exhibit any marks of ftratifi- 
cation. 

3. The fine reddifli granites, in w^hich feveral fine fliades of colours are blended together, not fpread out in 
tints as in the former. Neither this nor the former are ftratified : “ On the contrary (fays our author), both 
exhibit fuch a degree of uniform regularity, that in fome places there is no difference between a ftone and a 
mountain, excepting only in magnitude ; as many mountains of granite are nothing more than one regularly 
uniform mafs throughout, in which not the leaft mark of a bed is to be feen, nor hardly a crack or fiflure, 
unlefs it be at the edge of fome precipice or declivity. Thefe two varieties of elegant red granite are met with 
in the Highlands and Lowlands of Scotland, in Galloway, and many other places. We often find mafles of 
talc fo large in this fecond variety, that fome of them may be called fragments, not difpofed in any order, but 
higgledy-piggledy through the body of the ftone. 

4. 'Stratified reddifli granite, refembling the third in colour and quality, but not always quite fo pure or free 
from admixture of other ftony matter of a different quality. This variety frequently contains larger and 
fmaller fragments of fine laminated talc. Mr Williams, however, has feen this kind of granite difpofed in 
pretty regular ftrata in the fliires of Moray and Nairn, and other parts of Scotland. 

c;. Granite of a white and whitifh colour, generally of a granulated texture, containing a great quantity of 
mica, or fmall-leaved talc, and the grains of quartz fometinfies large and angular. This variety Is fubjeeft to 
fpontaneous decompofition ; part frequently dlffolves and falls Into lakes, in fuch an exceedingly fine and atte- 
nuated ftate, that it does not fink in the water. I have found (fays Mr Williams) this fubftance in many 
places where water had been accidentally drained off, refembling fine fhell marie, only much lighter. When 
thoroughly dry, it is the lighteft foflile fubftance I ever handled ; and, when blanched with rain, it is as white 
as fnow. This variety of granite is either not ftratified, or exhibits thick irregular beds. It frequently con* 
tains a confiderable quantity of talc, in mafles and fcales too large to be called mica.’’ 

Our author is of opinion, that this fine white fubftance produced from the decompofition of the granite, is 
the true kaolin of the Chinefe, one of the component parts of porcelain ware. The authors of the Hi- 
ftory of China (fays he) informs us, that the fine porcelain ware Is compofed of two different foflile 
fubftances, called by them petimtfe and kaolin. We ai^e further told, that the petuntfe is a fine white vitref- 
clble ftone, compact and ponderous, and of confiderable brightnefs In the infide when broken, Mdiich they 
grind to a fine powder ; and that the kaolin is not a ftone, but a fine white earthy fubftance, not vitrifiable, at 
leaft not in the heat of a common potter’s furnace : that they mix the kaolin and the flour of the petuntfe to- 
gether, and form a pafte of this mixture, which they moukl Into all forts of porcelain vefiels. Now, from the 
beft accounts of this matter which 1 have been able to obtain, after a good deal of fearch and inquiry, it ap- 
pears to me, that the fediment which I have mentioned above Is the true kaolin ; and that as the fine white 
glaffy quartz, which is found in irregular mafles, and in irregular difeontinuous veins or ribs, in fome of the rocks 
of fchiflus, is the true petuntfe ; and if this obfervation is really true, it deferves to be remarked, that Scot- 
land is as well furniflied with the beft materials for making fine porcelain as moft countries in the world. The' 
fpecies of quartz which I fuppofe to be petuntfe Is of a pure fine uniform glafiy texture, femitranfparent, and 
of a pure fnowy whitenefs. A broken piece of this ftone, and a newly broken piece of fine porcelain, are 
very like one another. There is a great quantity of petuntfe, or pure white quartz, in many places of Scot- 
land, particularly in the north and Highlands. There is a confiderable quantity of it upon the ihore and 
waflied by the tide between Banff and Cullen, generally in pretty large maffes in rocks of bluifli fchiflus ; and 
to the beft of my memory it is very fine of the kind. There Is alfo a confiderable quantity of it in difeonti- 
nuous ribs and mafles, in rocks of blue fchift, about three or four miles north of Callendar in Monteith, upon 
the fide of the high road which runs parallel to Lochleodunich, which I think alfo very fine. In fome 
places this fort of quartz is tinged with a flefli colour from the neighbourhood of iron, which renders it uhfit 
for porcelain ; but there is plenty to be found of a pure white in almoft all parts of Scotland, without any 
mineral tinge whatever. The kaolin is perhaps as plentiful in Scotland as the petuntfe, there being many ex- 
tenfive lakes eafily drained, which contain a coniiderable depth of it ; and moreover, it is to be found ini 
many places that have been lakes, which are now laid dry by accident. There is a quantity of kaolin about 
VoL. XII. Part L S 100. 
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they are called marl/es^ and employed for the 
fame purpofes as the preceding (f). 

2. Of kernels of jafper cemented by a jafpery fub- 
ftance. Breccia jafpidea, Diafpro brecciato of 
the Italians. 
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Of this kind fpecimens from Italy are feen ^ppenUx, 
in colledlions. A coarfe jafper breccia is faid Saxa. 
to be found not fartrom Frejus in Provence in 
France. 

3. Of fillceoiis pebbles, cemented by a jafpery 

fubdance. 


ICO yards below the high road upon the fouth fide of a bridge, about a mile and a half or two miles fouth of 
the inn of Aviemore in the Highlands. It lies beneath a Itratum of peat bog, in a place which has been a 

lake, but is now drained by the river Spey cutting through one fide of the mound which formed the lake. 

There is more than one dratum of the kaolin in this place, and fome of it is exceeding white, efpeciallv 
when blanched by the rain ; and there is a white granite rock up the rivulet, at fome di (lance aliove the bridge, 
the decompofition and dilTolution of which is fuppofed to produce this fine and curious fediment. Several 
lakes in the Highlands of Scotland arc nearly full of kaolin. One of them is fituated in the country of Strathe-^ 
rig in Invernefs-lhire, lefs than a mile north of the public road, and upon the weft fide of the farm of Drimin. 
It is a pretty long lake, and there is a confiderable depth of kaolin in it, which may be drained at a moderate 
txpence ; and, if I remember well, the granite rocks which furround it are pretty white and fine. If the 
kaolin originates from coloured granite, it is good for nothing, efpecially if it contains the lead tinge of iron,, 
becaufe this will difcolour and fpoil the beauty of the porcelain ; but wherever w’hite granite is found compofed* 
of quartz, feldfpath, and mica, without any admixture of fiiirl, and efpecially iron, the kaolin fliould be 
diligently fought after in that neighbourhood. Lochdoon, in Galloway, is faid to contain a great quantity 
of kaolin. It was drained fome years ago on the fuppofition of its containing firell marie ; but on trying the 
fubftance contained In It, it was found not to be marie but kaolin. Theft fubftances may eafilv be miftakeii 
for one another at firft ; but they are eafily diftinguifiied by trying them with acids, the marie readily eft'ervefeing 
with the w’eakeft, and the kaolin not at all with the ftrongeft acid liquors. 

6. Grey compofite granite is a very beautiful ftone, and when broken looks as if compofed of fmall frag- 
ments of various fizes and fiiapes, not unlike calve’s-head jelly. When polifhed, the fragments appear as if 
fet or inlaid in a fine pellucid or water-coloured matter. There is a fingle ftratum of very curious compofite 
granite, a little to the weft of Lofliemouth, in the county of Moray, In Scotland of about fix or eight feet 
thick. It is compofed chiefly of grains and fragments of various bright and elegant colours, moft of whick 
are as large as peafe and beans, all fine, hard, and femipellucid ; there Is about an eighth part of good lead ore 
in the compofition of this ftone, of the kind commonly called potter’s ore ; and It is likewife remarkable,, that 
there is no other granite in that neighbourhood but this fingle ftratum, all the ftrata above and below it being 
moftly a f oarfe, imperfeft, grey fand-ftone. 

7. Granite of a loofe friable texture, fubje<ft to fpontaneous decompofition, and redu6lion to granite graveL 
There is a remarkable rock of this kind near the C^een’s-ferry in Scotland, on the road to Edinburgh, which, 
appears in prodigious thick irregular ftrata. This rock feems to be compofed cliiefly of quartz, fhirl, and. 
fome iron ; and produces excellent materials for the high roads. 

8. In many parts of the north of Scotland, in the Highlands, and in Galloway, there is found an excel-- 
lent fpeciesof grey granite, compofed chiefly of red and black coloured grains. This is a fine and very durable 
ftone, vei7 fit for all kinds of architedure. 

In fpeaking of thefe ftones, Mr Williams obferves, that the finer and moft elegant red granites, and the 
fined granite-like porphyries, fo much refemble one another, that he does not attempt to diftinguifh them; and 
Scotland is remarkable for a great number and variety of them. ** The elegant reddifh graniteof Elneves, near 
Fort William (fays he), is perhaps the bed and moft beautiful In the world ; and there is enough of it to ferve 
all the kingdoms on earth, though they were all as fond of granite as ancient Egypt. There are extenfive 
rocks of red granite upon the fea-fhore to the weft of the ferry of Ballachylifti in Appin, and likewife at 
Strontian, as well as many other parts of Argylefhire. I have feen beautiful red granite by the road fide^. 
near Dingwall, and in feveral other parts of the north of Scotland, which had been blown to pieces with gun- 
powder, and turned off the fields. There are extenfive rocks of reddifh granite about Peterhead and Slains, 
and both of red and grey granite ia the neighbourhood of Aberdeen. The hill of Cruffel in Galloway, and 
feveral lower hills and extenfive rocks in that neighbourhood, are of red and grey grpmite, where tliere are great 
varieties of that ftone, and many of them excellent. Upon the fea fhore near Kinnedorc, weft of Lofiiemouth,,. 
in Moray, there Is a bed of ftone about eight feet thick, which I think fhould be called a compofite granite. 
It Is compofed of large grains, or rather fmall pieces of bright and beautiful ftones of many different colours 
and all the ftony parts are exceedingly hard, and fit to receive the higheft poHfh. About a fixth or eighth 
part of it alfoconfifts of lead ore, of that fpecies called potter’s ore. The feparate ftony parts compofing this- 
flratum are all hard, fine, folld, and capable of the moft brilliant pollfh ; and if folid blocks can be raifed free 
from all cracks and blemifhes, I Imagiite, from the beauty and variety of colours of the ftony part, and the 
quantity of bright lead ore which is blended through the compofition and body of the ftone, that this would, 
be a very curious and beautiful ftone when polifhed.” 

( f ) The ftones called Ludi Helmontii or Paracelfi^ have fome fimilarity In their form to the hreccicCy a, h.s 
for they are compofed of various lumps of a marly whitifh-brown matter, feparated into a great number o£ 
polygonous compartments, of various fixes, formed of a whitifh-yellow cruft of a red calcareous fpar, fome- 
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^fubftance, of fotnething like it. The plutn- 
padding flone of the Engllfli ^ Breccia Jilicea, 

Its balls, which at the fame tithe is the ce* 
ment, is yellow ; wherein are contained finglc 
flinty or agaty pebbles, of a gi*ey colour ot* 
variegated. This is of a very elegant appear- 
ance when cut and polifhed i it is found in 
England and Scotland (©). 

4, Of quartzofe kernels combined with an un- 
known cement. Breccia quart%ofa* 

5. Of kernels of feveral different kinds of floncs* 
Breccia Jaxofa* 


A L O G Y. 

a. Of kernels of porphyry, oehiehted 
phyry or coarfe jafpeiy fubllance 
porphyrea. 

h. Of kernels of feveral faxa ; Breccia indeter* 
minata, 

c. Of conglutinated kernels of fandftone ; Brec^ 
cia arenacea. This kind confllU of fandfton^ 
kernels, which have been combined a fecond 
time together. 

The above n^entioned brecciic of themfelves mull 
demand the diflin6lions here made between, 
but which perhaps may feem to be carried too 

far* 


by a por- ^ppeiiix. 
; Breccia 


limes pyritous, which often rife h little above the external furface, and inclofe each of them ort the infide. 
According ta Bomare, the Indus Jlellaius helmontii^ found in the county of Kent, is covered with a kind of 
ftriated felenite refembling the zeolite. They are for the moft part of a globofe figure, feldom flat, but often 
convex on the outlide ; and fometimes with a concave furface. 

According to Wallerius, the Indus helmontii lofes by calcination about half of its weight ; and, on being 
tirged by fire, is melted into a black glafly flag. It effervefees flrongly with aqua-fortis, and tnis folution 
of a yellow colour." But what feems very extraordinary, by adding to it fome oil of tartar per deliquiuniy 
bubbles are produced, from which a great number of flender black threads or filaments are produced, {ticking 
like a cobweb to the fides and bottom of the veflel. 

Thefe ftones are found quite feparate by themfelves^ as w^ell as various ftalagmites and criiftaceous bodies^ 
on the llrata of argillaceous earth, in various parts of Europe, chiefly in Lorrain> Italy, England (in the 
counties of Middlefex and Kent), and elfewhere. 

Wallerius ranges the Indus helmontii among the tophi^ in the Spec. 425. of his Syftem of Mineralogy. Para- 
celfus had attributed to thefe Hones a lithontriptic powder, and Dr Grew fays that tliey are diuretic ; but 
there is not the leafl: proof of their really pofl’efling fuch qualities. 

(g) The breccia ftratum, or plumpudding-rock, exhibits a Angular appearance as it lies in the ground; 
being compofed of water-rounded Hones of all qualities and of all lizes, from fmall gravel up to large rounded 
ftones of feveral hundreds weight each ; the interftices being filled up with lime and fand. It frequently alfo 
contains lime and iron. Sometimes it exhibits a grotefque and formidable appearance ; containing many large 
bullets of various fizes and fliapcs, without any marks of regular Hratification, but looking like one vait mafs 
of bullets of unequal thicknefs ; and in this manner frequently fwelled to the fize of a confiderable mountain. 
It is frequently cemented very Hrongly together ; fo that parts of the hills compofed of it will frequently 
overhang in dreadful precipices, lefs apt to break off than other rocks in the fame fituation ; one reafon for 
which, befides the ftrength of the cement, is, that the breccia, w^hen compofed of bullets, is lefs fubjecl to 
fiffures and cutters than other rocks ; being frequently found in one folid mafs of great extent and thicknefs. 
Some of the plumpudding-rocks are made up of fmaller parts, coming near to the fize of coarfe gravel. It 
' is evident, however, that all the parts of the breccia, whether courfe or fine, have been rounded by agitation 
in water, as the rocks differ nothing in appearance from the coarfer and finer gravel found upon the beach of 
the fea, excepting only that the parts are Hrongly certiented together in the rocks, and are loofe upon the 
fhores of the ocean. 

Some of the breccia is compofed of finely rounded ftones of various and beautiful colours, about the fize of 
plums or nuts, all very hard and fine. Were this fpecles fawed and polilhed, it would appear as beautiful and 
elegant as any Hone in Europe ; much refembling mofaic werk iri fmall patterns. 

In general, the breccia is regularly ftratified or not according to the fize of the component parts of the 
Hone. Such rocks as are compofed of round gravel and fmall bullets are generally very regular in their Hra* 
t ideation, w^hilc rhofe which contain bullets fomewdiat larger in fr/e are commonly difpofed in thick and 
coarfe beds, and fuch rocks as are made up of the largeH kind of bullets feldom Ihow any marks of ftratifi . 
cation at all. 

Among many other peaces in Scotland, where breccia or puddibg-ftone abounds, there are extenfivc rockfi 
and high c'iffs of it upon the fouth fhore at the weft end of the Pentland Frith, to the weftward of Thurfo in 
Caithnefs, wdiich Hretch quite acrofs the county of Caithnefs into Sutherland ; and in Sutherland as well aK 
Caithnefs, this rock is of a rough contexture, and appears in pretty high hills, deep glens, overhanging rocks® 
and frightful precipices, to the w^ell of Brora, Dnnrobin, and Dornoch, which gives it a grotefque and for- 
midable appearance in that country. This range of breccia Hrctches alfo quite through Sutherland, and 
likewife through Rofifliire, the well fide of Ferndonald, and Dingwall, where it exhibits the very fame phe- 
nomena as in Sutherland and Caithnefs. It continues the f»mc longitudinal line of bearing, which is nearly 
from noith-eaft to fouth-weft, quite through the higliland countries of Invernefs and Perthftiire j and it form* 
confiderable hills, and very high and rugged rocks, upon both fides of that beautiful piece of frefli water Loch- 
nefs. Much of the Hone here, as well as in other places in this range, is compofed of large bullets ; the rock is 
Very hard and ftrong, and it hangs in frightful precipices upon both fides of the lake, ihrough which rock Ge- 
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far, fmce their particles are fo big and plam 
as to be eafily known from one another. Thele 
Hones are a proof both of tlie fubverfions 
which the mountains in many centuries have 
undergone, and of fome liidden means which 
nature makes ufe of in thus cementing diffe- 
rent kinds of flones together. Any certain 
bignefs for the kernels or lumps in fuch com- 
pounds, before they deferve the name of breccia^ 
cannot be determined, becaufe that depends 
on a comparifon which every one is at liberty 
to imagine. Tn fome places, the kernels of 
porphyry have a diameter of fix feet, while in 
others they are no bigger than walnuts. Some- 
times they have a progrefiive fize down to 
that of a fine fandltone. Moft of this kind of 
Hone i-s fit for ornaments, though the w'ork- 
manfliip is very diffieiilt and coftly. 

B* Conglutinated Hones of granules or fands of dif- 
ferent kinds. SandHone ; Lapis arenaceus^ 

In this divifion are reckoned thofe which confiH 
<1^ fuch minute particles, that all of them cannot 
eafily^ be difeovered by the naked eye. The great- 
eft part, however, confiH of quartz and mica ; 
which fubHances are the moH fit to be granulated, 
without being brought to a powder. 

1. Cemented by clay. 

a. With an apyrous or refradlory clay. This 
is of a loofe texture; but hardens, and is very 
refraftory in the fire. 

Z. With common clay. 

2. With lime; refembles mortar made with coarfe 
land. 

a. Confiding of tranfparent and greenifh grains 
of quartz and white limeHone. 

b. Of no vifible particles. This is of a loofe 
texture, and hardens in the air. 

3. With an unknown cement. 

a. Loofe. 

b. Harder. 

c. Compa6l. 

d. Very hard. 

4. Cemented by the ruft or ochre of iron. Is 
found in form of loofe Hones at feveral places, 
and ought perhaps to be reckoned among the 
miner a arenacea or fand ores ; at lead when the 
martial ochre makes any confiderable portion 
of the w^hole. 

5. Grit-done. This is of greater or lefs hardnefs, 
modly of a grey^, and fometimes of a yellowifli 
colour ; compofed of a filiceous and micaceous 
fand, and rarely of a fparry kind, with greater 
or leffer particles clofely compacted and united 
by an argillaceous cement. It gives fome 
fparks with Heel, is indiffoluble for the moft 
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part in acids, and vitridable in a Hrong fire. Appendix. 
It is ufed for millftones and whetftones, fome- Saxa. 
times for filtering Hones and for building. Fa- 
broni, 

N. B. The argillaceous grit has been before 
deferibed, p. 89. col. i. 

6. Elaftic. A lingular fpecies of fand ftone, of which 
a fpecimen was Ihown fome years ago to the 
Royal Academy of Sciences at Paris by tire 
Baron de Dietrich. It is flexible and elaftic ; 
and confifts of fmall grains of hard quartz, that 
llrikc fire with tempered fteel, together with 
fome micaceous mixture. The elafticity feems* 
to depend on the micaceous part, and foftnefs 
of the natural gluten between both. It is 
faid, that this elaftic ftone was found in Bra- 
zil, and brought to Germany by his excellency 
the Marquis de Lavradio. 

There are alfo two tables of wdiite marble, 
kept in the palace Borghefe at Rome, v/hich 
have the fame property. But the fpany par- 
ticles of their fubftance, though tranfparent, 
are rather foft ; may be eafily feparated with 
the nail, and eflcrvefce with aqua fortis ; and 
there is alfp in it a little mixture of fmall par- 
ticles of talc or mica. See 'Journ, de Phyf- 
for Gift. 1784, p. 275. See alio the article 
Marble (^Elajlic.) 

C. Stones and ores cemented together; Minera are- 
nacea, 

1. Of larger fragments. 

a. Mountain green, or Firtde montanum cuprt^ 
and pebbles cemented together, from Sibe- 
ria. 

b. Potters lead-ore, with limeftone, flate-ker- 
nels, and fiiells. 

c. Yellow or marcafifical copper ore, with fmall 
pebbles. 

2. Of fmaller pieces. 

a, Potter^s lead-ore wdth a quartzofe fa ad. 
h. Mountain green with fand from Siberia. 

c. Cobalt ore with fand. 

d. Martial ochre with fand. 

Order II. Mineral changes, or Petrifactions. 

These are mineral bodies in the form of animals or 
vegetables, and for this reafon no others belong to 
this order than fuch as have been really changed from 
the fubje(fts of the other two kingdoms of nature. 

I. Earthy changes ; "Terra larval a. 

A, Extraneouh bodies changeddnto a lime fubftance, 
or calcareous changes ; Larva calcarea, 

( I ,) Loofe or friable. Chalky changes ; Creta 
larvata. 

a. In 


neral Wade cut a fine military road upon the foutli fide of the lake, at a great expence of time, labour, and guiif 
powder. Thefe rocks are feen ftretching through the mountains of Stratherig into Badenoch, wdiere it forms a re- 
markable rock and precTpiee called Cra‘igdo<iv or the Black Rock. The fame range is agairi feen farther to- 
wards the fouth-weft, in feveral places to the fouth of the Black Mount, and in the coimtiy of Glenorchy in 
Argylefiiire : and Mr Williams fuppofes, that the longitudinal line of this rock, fo far as it has been juft 
pointed out, is little lefs than 200 miles, and in fome places it fpreads eight or ten miles in what may bs 
ealied the latitudinal line acrofs the beating of the rocks* 
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a In form of vegetables. 

In form of animals. 

I. Calcined or mouldered fhclls; Bumus con- 
chaceus, 

(2.) Indurated; Pctrifa&a calcarea* 
a. Changed and filled with folid limeftonc. 

1. In form of animals. 

2. In form of vegetables. 
b» Changed into a calcareous fpar ; PetrifaBa 

calcarea fpatofa, 

1. in form of animals. 

2. In form of vegetables. 

Extraneous bodies changed Into a flftity fuliftance. . 
Siliceous changes ; Larva JlUcea, Thefe are, 
like the flint, 

(k) Indurated. 

a. Changed into flints. 

1. Carnelians in form of fhells, from the 
river Tomm in Siberia. 

2. Agat in form of wood. Such a piece is 
faid to be in- the colledlion of Count 
Teflin. 

3. Coralloids of white flint, (^Millepora.) 

4. Wood of yellow flint. 

C. Extraneous bodies changed into clay. Argilla- 
ceous changes ; Larva argillacea, 

A. Loofe and friable. 

I. Of porcelain clay. 

a. In form of vegetables. 

A piece of white porcelain clay from Ja- 
pan, with all the marks of the root of a 
tree, has been obferved in a certain collec- 
tion. 

B. Indurated. 

I. In an unknown clay. 

In form of vegetables. OJIcocoIla, It is 
faid to be changed roots of the poplar 
tree, and not to confifl: of any calcareous 
fubftance. 

A fort of follile ivor}^ is faid to be 
found, which has the p^perties of a 
clay ; but it is doubtful if it has been right- 
ly examined. 

II. Saline extraneous bodies, or fuch as are penetrated 
by mineral falts. Corpora peregrina infalita. Larva 
viJaTita. ^ 

With the vitriol of iron. 

1. Animals. 

a. Human bodies have been twdee found in 
the mine at Falun in Dalarne ; the lafl: 
was kept a good many years in a glafs-cafe, 
but began at laft to moulder and fall to 
pieces. 

2. Vegetables. 
a. Turf, and 

h. Roots of trees. 

Thefe are found in water Urongly im- 
pregnated with vitriol. They do not burn 
w'ith a flame, but only Klee coal in a ftrong 
fire ; neither do they decay in the air. 

HI. Extraneous bodies penetrated by mineral inflam- 
mable fubftances, or mineral plilogifton. 

Penetrated by the fubflance of pit-coals. 

I. Vegetables, which commonly have been woods^ 

©r appertaining to them. 


Part II. 

Appendix • 

Petri- 

factions. 


LOGY. 14, 

a. Fully fatiirated. Gagas^ Jet. (See p. 104. Appendix. 

col. 2.) The jet is of a folid fliining texture. Petri- 
h. Not perfectly faturated ; Mumla factions. 

It is loofe ; refembles umber, and may be ufed •— 
as fuch. 

B. Penetrated by rock-oil or afphaltum. 

I. Vegetables. 
a. Turf. 


The Egyptian mummies cannot have any 
. place here, fince art alone is the occafioii 
that thofe human bodies have in length of 
time been penetrated by the afphaltum, in 
the fame manner as has happened naturally 
to the wood in pit-coal flrata. See Mummy. 
C, Penetrated by fulphiir wdiich has diflblved iron, 
or by marcafite and pyrites. Pyrtte impregnata, 
Petrifadta pyritacea* 

I. Animals. 

a. Human, 

b. Bivalves, 
r. Univalves. 
d, Infedis. 

IV. Metals in form of extraneous bodies ; Larva 7ns^ 
taU[fera» 

A, Silver ; Larva argentifera^ 

( I .) Native. 

a. On the furfaces of fliells. 

(2.) Mineralifed with copper and fulphur. 

a, Fahlertz, or grey filver ore in form of ears; 
of corn, &c. and fuppofed to be vegetables, 
are found in argillaceous date at Frankea- 
berg and Tahlitteren in Hefle. 

B* Copper ; Larva cuprifera. 

( i . ) Copper In form of calx. 

a. In form of animals, or of parts belonging to 
them. 


I. Ivoiy and other bones of the elephant. 
The Turcois or Turquoife ; which is of 
a bluifli green colour, and much valued 
in the ealt. 

At Simore in Languedoc bones of ani- 
mals are dug, which during the calcina- 
tion affume a blue colour ; but it is not 
probable that the blue colour is owing to 
copper. 

(2.) Mineralifed copper, which impregnates ex- 
traneous bodies Cuprum mineralifatum corpora 
peregrina Ingrejfum. 

A. With fulphur and iron. The yellow or 
marcafltical copper ore that impregnates, 

I. Animals. 

Shells. 

b. In form of fifli. 

E. With fulphur and fdver. Grey filver ore 
or fahlerts, like ears of corn, from the date- 
quarries in Hefle. 

C, Changes into iron ; Larva ferrtfera, 

(i.) Iron in form of calx, wdiich has alTumed 
the place or the. diape of extraneous bodies ; 
Per rum caicifonne corpora peregrina ingrejfum. 
a, Loofe ; Larva ocLracea. 

I. Of vegetables. 

Roots octrees, from the lake Langelma-. 
in Finland. See the a6ls of the Swedld?: 
Academy of Sciences for the year 1742. 

be. Indn»N, 
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1 . Tndiirated ; Larva hamatltlca, 

I. Of vegetables. 

(2.) Iron mlnerallfed, afTumlng the fliape of ex- 
traneous bodies. 

a, Mineraiifed with fulphur. Marcafite. Lar^ 
va pyritacea, 

V. Extraneous bodies decompofing, or in a way of 
deftrudlion ; Corpora peregrina in gradihus dejlfuc* 
tionis confiderata. Mould; Humus, Turf; Turla, 

' From animals. Animal-mould; Humus antmalis, 

I. Shells. Humus concbaceus, 

2- Mould of other animals ; Humus diverforum 
anmalium, 

S. Vegetable mould ; Humus ve^iahtlis, 

1. Turf; Turha. 

a. Solid, and hardening in the air ; Turha foVtda 
aere indurifeens. This is the bell: of the kind 
to be ufed for fuel, and comes neareft to the 
pit-coals. It often contains a little of the 
vitriolic acid. 

h. Lamellated turf ; Turba foltata. This is in 
the firft degree of deftruftion. 

2. Mould of lakes ; Humus lacujlrts. This is a 
black mould which is edulcorated by water. 

3. Black mould ; Humus ater. This is univerfally 
known, and covers the furface of that loofe 
earth in which vegetables thrive beft. 

Order III. Volcanic PRODtJCTs(H). 

2. Slags ; Scoria vulcanorum, 

•Slags are found in great abundance in many places 
of the world, not only where volcanoes yet exift, 
but like wife where no fubterrafleous fire is now 
known : Yet, in Mr Cronftedt’s opinion, they 
cannot be produced but by means of lire. Thefe 
are not properly to be called tmturaly fmee they 
have marks of violence, and of the lall change 
that mineral bodies can fuffer without the de- 
ll ru£l ion of the w^orld ; nor are they artificial y ac- 
cording to the univerfally received meaning of 
this word. We cannot, however, avoid giving 
them a place here, efpecially after having ad- 
mitted the petrifactions ; and fliail therefore ar- 
lange the principal of them, according to their 
external marks. 

Iceland agate ; Achates ijlandktts ntger. 

It is black, folid, and of a glalfy texture 5 but in 
thin pieces it is gteenini and femitranfparent 
like glafs-bottles, which contain much iron. 
The mod remarkable circumftance is, that fuch 
large folid maffes are found of it, that there is 
no pofTihility of producing the like in any glafs- 
houfe. 

It is found in Iceland, and in the ifland of A- 
fcenlion : The jewellers employ it as an agate, 
though it is too foft to refill wear. 

. 5 . Rhenilh miUilone ; Lapis molaris lihcnanm, 
is blackiih-grey, porous, and perfectly refembles 
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a fort of flag produced by mount Vcfuvius. A Apptndix, 
variety of lava, according to Kirwan. VolcanijJ 

C, Pumice-ltone ; Fumex. Productu 

It is very porous and bliftered, in confequence of 

w^hich it is fpecifically very light. It refembles 
that frothy Hag which is produced in our iron 
furnaces. 

1. White. 

2 . Black. 

The colour of the firft is perhaps faded or 
bleached, becaufe the fecund kind comes in 
that ftate from the laboratory itfelf, viz, the 
volcanoes. 

D, PearLflag ; Scoria eonjlantes glohulis vitreis con* 

glomeratis. 

It is compounded of white and green ftli glafa 
particles, which feem to have been congluti* 
nated while yet foft or in fufion. Found on 
the Ifle of Afcenfion* 

E, Slag-fand or afhes ; Scoria pulverulent a ^ cineres 

vidcanorum. 

This is thrown out from volcanoes in form of » 
larger or fmaller grains. It may perhaps be 
the principle of the Terra Puzzokna; becaufe 
fuch an earth is faid at this time to cover the 
ruins of Herculaneum near Naples, which hi- 
ftory informs us was deftoyed by a volcano du^ 
ring an earthquake. 

II. Lavas. 

Lava has been generally undetftood to denote the 
aggregate mafs of melted matters which flow* 
out of the mouths, or burft out from the fides^ 
of burning mountains. According to Mr Kir- 
wan, how’ever, lavas are the immediate produce 
of liquefadlion or vitrification by the vokanic 
fires, and “ fiiould carefully be diftinguilhed 
from the fubfequent produ6Iions affedled by the 
water either in a liquid or fluid ftate, which ge- 
nerally is ejedled at the fame time And of 
lavas, fo diftinguilhed, he deferibes feveral va- 
rieties. Bee the article Lava, in the order of 
the alphabet ; where the nature, origin, kinds, 
and phenomena of lavas, ate copioully deferib^d 
and explained. 

III. Bafaltes. . 

This fort of ftonc Was by Cronftedt, in the firft 

edition of his Mineralogy, ranked among tht: 
garnet earths, and confounded with the llioerls ; 
an impropriety which w^as pointed out by Berg- 
man in his Sciagrophidy {tkX, 120. — Mr Kirwaii 
confiders bafaltes as an imperfeA lava, and 
aferibes its origin both to fire and water. He 
deferibes it as found, either, i. In opaque tri- 
angular or polyangular/ columns ; whic h is the 
proper bafaltes : Or, 2. In amorphous maffes 
of different magnitudes ; forming folid blocks, 
from the fmalleft fize to that of whole mountains! 
v/hich kind is called trapp. See the detached 
article Basal tes (^i) ; where its fpecies and va- 
rieties 
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(h) For tire nature, hiftory, theory, &c. of volcanoes, fee the article Volcano. 

(i) In that article, p. 46. col. i. 1 . 9. dele the words, ‘‘ The Englifh miners call it cocHe^ the German 
fchoerH" — P. 47. col. 2. 1 . 28. for a kind of marble,’’ read “ a volcanic produdlion.” The Lapis Lydius% 
Qx Touchftone, meatioaed in the fame paragraph, fliould have been fpecified to be of the fort called Lrapp. 
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rietles are particularly defcribed, and different 
opinions Hated concerning its formation. See 
alfo the article Trapp. — Some plaufible argu- 
ments againff the volcanic origin of bafaltes will 
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be mentioned in the courfe of the fubjolned note Appendix. 
(k), extradled from Williamses Natural Hiflory ^Volcanic 
the Mineral Kingdom. Products^ 


( K ) There is a gi eat variety of bafaltes in Scotland, particularly of the grey kinds ; fome of which 
are capal le of the higheft degree of polifli. A good black kind is met with on the fouth fide of Arthur’s 
Seat near Edinburgh, where it forms a fmooth perpendicular rock, with feveral of the columns broken off, 
and the fufpended pieces threatening to fall down upon the paffengers below. This Hone is capable of re- 
ceiving a fine polifh ; and, in the opinion of Mr Williams, would be fit for all forts of ornaments about fe- 
pulchral monuments. It will polifii to a bright and beautiful black, which will be unfading. 

There is another kind, htavy and hard, of a black or blackifh-grey colour ; of which great quantities 
have been carried from, the Frith of Forth to pave the llreets of London. Thi^, for the mod part, iscoarfel)r 
granulated in the Infide, though fometimcs the grain is pretty fine. Sometfmes it is bright in. the infide 
when broken. It is compofcd of giairis of quartz and fhirl of different fizes, and commonly contains 
fome iron. It always appears in thick, irregular, beds, fome of which are enormouily thick ; and feldom- 
or ever equally fo : on the contrary, where it is found uppermoft, it frequently fwells into little hills of va- 
rious fi/.es. Mod of the fmall iflands in the Frith of Forth are compofed of this kind pf done; as well as 
fome hills in the neighboiirliood of Inverkcitliing and of Edinburgh. 

The known charadlerifiic of the bafaltes is to form itfelf into balls, columns, and other regular fi- 
gures. The columnar kind affumes a pentagonal, hexagonal, or heptagonal figure ; but quadrangular co« 
lumns are not common. They are all fmooth on the outfide, and lie parallel and contiguous to one ano- 
ther ; fometimes perpendicular, fometimes inclining, in proportion to the pofition of the dratum which is 
thus divided : If the dratum lies horizontal, the columns are perpendicular ; if inclining, the pillars alfo in- 
cline in exad proportion the declivity of the drata, being always broken right acrofs the dratum. Some 
are of one piece fro^m top to bottom ; others divided by one or more joints laid upon one another, which.' 
form a column of feveral parts. The rock called the Giant* s Caufe^zuay in Ireland is a pretty good fpecl- 
mcn of the jointed columnar bafaltes : but there is a more beautiful fpecles above Hillhoufe lime-quarry, about 
a mile fouth of Linlithgow In Scotland ; and a coarfer one near the toll-bar north fide of Queen’s Ferry, 
and feveral other places in Fife. In fome places the bafaltes are formed into magnificent columns of great 
length ; and in others afford an affemblage of fmall and beautiful pillars refernbling a range of ballufirades 
or organ pipes. Some of the columns on the fouth fide of Arthur’s Seat already mentioned are very long ; 
and there are llkewlfe magnificent columns of great length in the ifland of Egg, and others of the Hebri- 
des. Thefe columns, when broken, are frequently of a black, or blackifh grey, in the infide ; fome of 
them being compofed of fmall grains, which gives them an uniform and fmooth texture ; but much of this 
fpecies of done has larger grains in its compofitlon, rough, lharp, and unequal, when broken. All 
the grains, however, are fine, hard, and bright ; and the done in general Is capable of a fine polidi. 

The other fpecies of bafaltes which forms itfelf into didindl maffes, affumes fometimes a quadrangular, , 
fometimes an oval, globular, or indeterminate figure.' They are found of all fizes from the fize of an egg 
to that of an houfe : but though they differ in diape from the columnar bafaltes, they agree in almoft; 
every other refpe6I ; whence Mr Williams thinks that they are only to be accounted a variety of the co- 
lumnar kind. It Is common to fee one dratum of the bafaltine rocks exhibiting, in one place, regular pil- 
lars or globes ; and near thefe, very irregular ones, differing very little from the common cutters found 
in all rocks ; and at no great didance, the fame rock is found to run into one entire mafs, exhibiting no ' 
tendency to be broken or divided into any columns whatever. Of this the rock of Arthur’s Seat is- an in- 
dance. Some of thefe only prodi>ce fofid maffes of different figures and fizes; while others produce quan- 
tities of a fofter, friable, dony matter, of the fame quality in which the hard maffes of different figures are 
found imbedded. Pretty good fpecimens of the fecond kind or variety of bafaltes are met with on the 
road-fide between Cra?mond bridge and the Queen’s Ferry, and in feveral other places in the Lothians and 
in Fife. 

The crudated bafaltes are of two kinds; i. Such as have the cruds more dry and frlahk than the inter^- 
nal parts ; and, Q. Such as are diy and friable throughout the whole mafs. 

The fird of thefe has not only a crud of the friable matter adhering to it, but is likewife imbedded in a 
quantity of the fame. Gur author has feen many quarries of this kind of bafaltes dug .for the high roads,. 
^ wLich the quantity of foft friable matter greatly exceeded that of the hard maffes, and in wdiich in- 
cruded Hones of various fizes and drapes appeared. In fuch quarries, fome of the larged maffes have only 
a few coats of penetrable friable matter, furrounding a nucleus which varies in fize, but is uniformly hard 
throughout ; and we fhall find other yolks in the fame quarry imbedded in the fofter matter, which, when 
broken, exhibit a-ned of Hones including one another like the feveral coats of an onion. Thefe crudated 
bafaJtcs which envelope one another are a curious fpecies of dcbe. The feveral coats of furroundin'g matter 
differ nothing In quality from the Hones contained in them, and fome of the inner, cruds are often very 
hard; but the nucleus wiihin, tliough fmall, is always the harded. The decompofition by the weathering 
©f the fofter ^matter found furrounding and enveloping the harder maffes erf Heme iathii and the fecond fpe-^ 

cie*-- 
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Api>endii>i. cles of bafaltine focks, has produced a phenomenon frequently met with in Great Britain, efpeci^lly in Appendix,. 

VOLCANIC which greatly puzzles, many. It is very common in low grounds, and upon fome moderate emi- V olcanic: 

:P?.0DUCTS to fee a prodigious multitude of ftones of all fliapes and fizes, very hard, and pretty fmooth on the Products 

outfide. Thefe ftones are fometimes fo numerous and large, that It Is often found impradicable to clear a field of — v^— ^ 
them. Where thofe ftones are a fpecies of bafaltes, which they commonly are, and of the fecond fpecies of 
bafaltes defcribed above, they alway originate from a decompofition of the more foft or friable parts of thofe 
rocks, which moulder or fall away, and leave the harder ftones detached and fcattered about, and the dc- 
compofed matter diftolves by degrees, and becomes good corn mould. 

Here Mr Williams takes occafion to conteft the opinion of thofe who think that ftones grow or vege-* 
tate like plants. He owns indeed that they increafe in bulk ; but this, he fays, is only in fuch fituations 
as are favourable for an accretion of matter carried down and depofited by the water ; in all other fituations 
they grow lefs and lefs. Others (fays he) imagine, that thefe ftones (on which this extraneous matter has 
been depofited) were rolled about ; that the afperities and fiiarp angles were by that means worn off ; and that 
they were all at laft depofited as we fee them, by the waters of the univerfal deluge : and, having their ob- 
tufe Tides and angles, as if they had been rounded by rolling in water, makes thefe gentlemen confident that 
they are right ; and if we did not frequently find ftones exadly of the fame figure, fizc, and quality in the 
rock, it would be very difficult to overthrow this hypothefis. I have taken great pains to inveftigate this 
point, having frequently examined circumftances ; and never failed to dlfcover the ftratum of rock which 
thofe detached ftones originally belonged to. The ftrata or beds of the feveral fpecies of bafaltes fpread as 
wide, and ftretch as far, as the other concomitant ftrata in the neighbourhood where they are found : but they 
often lie very flat, or with a moderate degree of declivity ; and con Tequeiitly, when the fofter and more friable 
matter found in the interftices of thefe rocks, which inclofes and binds the harder mafles in their native beds, 
is decompofed, the harder ftones muft then lie fcattered wide upon the face of the ground.-"’ 

The fecond fpecies of the criiftated haftiltes, viz. that which is dry and friable throughout the whole mafs, 
is crenerally of a coarfe and granulated texture, and of all the various (hades of grey colours ; from a nifty 
black to a light-coloured grey. This kind of cruftated bafaltes is developed when the maftes are either broken 
or in a ftate of decompofition ; and there are maffes of it of all fizes and {hapes found in the rocks, re- 
fembling the fecond and third fpecies of the bafaltes ; appearing alike fmooth on the outfide, with obtufe 
an-^rles ; in fhort, refembling the bafaltes in every rcfpedl : but when they are expofed to the external air 
and weather for any confiderahle time, the feveral incruftations decay, decompofc, and crumble down by 
degrees. • When they quarry this fpecies of bafaltes for the roads, they are able to break and pound them 
fmall with eafe ; hut the harder fpecies are fo hard and cohefive, that they are with the greateft difficulty 
broken into fufficiently fmall parts. 

Compofite bafaltes refembles the three laft fpecies, in figure, colour, and all other external appearances; 
being diftinguifhahle from them only in the internal ftrudure or grain of the ftone. It refembles fome of 
the granites, as confifting of much larger grains than the other bafaltes. Many of the larger grains in the 
compofite bafaltes are more than an eighth part of an inch over, and fome more than a fourth ; appearing 
with fmooth flat fuifaces, and of a tabulated texture, exadly refembling the quartzy grains fo commonly 
found in the compofition of molt of the granites. The chief, if not the only, diftinguifhable difference he-* 
tween the grains in each of them is the colour. They are evidently large grains of quartz, &c. which exhi- 
bit flat fliining furfaces in both. Thofe grains or fragment are commonly white, yellowifh, red, or black, 
in the compofition of moft of the granites ; whereas they are often feen of a pale blue, or a bluifli grey co- 
lour, in the compofite bafaltes, and fome of them approaching to white. It is only in the hiiernal ftriidliire, 
however, that tliefe bafaltes have any refemblance to the granites ; in all the external charaders, they differ 
nothing from the reft of their own genus. 

A fifth fpecies of bafaltes is indurated through the whole ftratum, folid and uniform through all its parts, 
and exhibiting only fuch cracks and fiffures or cutters as are commonly met with in other hard beds of 
ftones. Many beds of this fpecies are frequently met with in the coal-fields, and tlic miners are often ob- 
liged to fink through them in their coal-pits. ‘‘ The Salifbury craigs at Edinburgh (fays our author) 
might be Tingled out as a good example of this fpecies of ftone, were it not that part of the fame ftratum 
is formed into columns on Arthur’s feat ; though, I believe, this is no good exception, as it evidently ap-^ 
pears that the beds of bafaltes which are formed into columns, glebes, &c. only aflume thefe figures where 
they are expofed to the influence of the external air, or have but little cover of rock above them. When 
any of thofe beds ftrike deep under the cover oF feveral other ftrata, they are not found in columns, 

Nothing but an uniform mafs then appears," although the fame bed is regularly formed near the furface ; 
which proves that the columnar and other bafaltes are formed by fhrinking and chapping. 

« The ftrata of balfdtes fpread as wide, and ftretch as far in the longitudinal bearing, as the other different 
ftrata which accompany them in the countries where they are found. The rocks of bafaltes alfo are generally 
found in very thick ftrata ; and that generally in places where no other rock is found above the bafaltes, the 
ftrata of it are often very unequal in thicknefs. But this, in general, is only in fituations where no other 
rock is found above it ; for when it fairly enters into the furface of the earth, fo as to ^ave other regular 
ftrata above it, which is feen in an hundred places in the Lothians, Fife, and other parts of Scotland, it then 
appears pretty equal in thicknefs, as equal as moft other beds of fuch great thicknefs are; and yet it is 
remarkable, that although moft of the ftrata of bafaltes are of great thicknefs, there are frequently thin 
N"424. 4 
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^ppenJlx. ftrata of various kinds found both above and below it. We have numerous examples of this in all the paKs . 

Volcanic Scotland where bafaltes is found ; as for inftance, there are thin and regular llrata feen and quarried koth 
^ RODucTs below the thick bed of that rock in the Saliibury craigs near Edinburgh. In the Bathgate hills, 

fouth of Linlithgow, and in many other parts of Scotland, there are feveral flrata of bafaltes, and likev/ife 
of coal, limeftone, freeftone, and other concomitants of coal blended protnifcuoufly jlraliim fiiper J}raium ; 
and the bafalt is frequently found imined lately above, and immediately below regular ftrata of coal ; of 
courfe bafaltes is not the lava of volcanoes. We can prove to ocular demonftration, from the component 
parts, and from the fituation, ftretch, and bearing of the ftrata of bafaltes, that they are real beds of ftone,* 
coeval with, all the other ftrata which accompany them ; and are blended with them in the fti*u6fure of that 
part of the globe where they are found, as they dip and ftfetch as far every way as the other ftrata found 
above and below them. If bafaltes, therefore, be a volcanic produ6Iion, the other ftrata miift of neceflity* 
be fo likewife. But how volcanoes flioiild produce coal, and how that coal fhould come into contadl with 
burning lava, is not a little problematical ; or rather it is ftrangely abfurd to imagine that burning lava can 
come into contadf with coal without deftroying It. 

The regularly ftratified quartzy white-mountain rock is fcarce or rather not to be found in’moft parts of 
Britain. In the Highlands, however, it is very common ; and in fome places of them Mr Williams hat? 
feen it ftratified as regularly as any of the fand-ftones, with other regidar ftrata of different qualities imme- 
diately above and below it ; and fometimts compofing large and high mountains entirely of its own ftrata. 

This ftone is exceedingly hard, dry, and brittle, full of cracks and lharp angles ; the different ftrata fome- 
. times moderately folid, but often naturally broken into fmall irregular maffes, with angles as fiiarp as broken 
glafs, and of an uniformly fine and granulated texture, refembling the fineft fugar-loaf. There are large 
and high mountains of this ftone in Rofslhlre and Invernefsfiiire, which, in a clear day, appear at a diftance 
«s white as fnow, without any fort of vegetation on them except a little dry heath round the edge of 
the hill. 


M I N 

Minerva. MINERVA, or Pallas^ in Pagan worlhip, the 
\r"^ goddefs of fciences and of wifdom, fprung completely 
armed from Jupiter’s brain ; and on the day of her 
nativity it rained gold at Rhodes. She difputed with 
Neptune the honour of giving a name to the city of 
Athens ; when they agreed that whofoever of thern 
flioiild produce what was moft iifeful to mankind, 
ftiould have that advantage. Neptune, with a ftroke 
of his trident, formed a horfe ; and Minerva caufed an 
olive to fpring from the ground, which was judged to 
be moft iifeful, from its being the fymbol of peace. 
Minerva changed Arachne into a fpider, for pretending 
to excel her in making tapeftry. She fought the 
giants ; favoured Cadmus, Ulyffes, and other heroes; 
and refufed to marry Vulcan, choofing rather to live 
in a ftate of celibacy. She alfo deprived TIrefias of 
fight, turned Medufa’s locks into fnakes, and per- 
formed feveral other exploits. 

Minerva is ufually reprefented by the poets, pain- 
ters, and fculptors, con)pletely armed, with a com- 
pofed but agreeable countenance, beating a golden 
breaft-plate, a fpear in her right-hand, and her aegis 
or fhield in the left, on which is reprefented Medu- 
fa’s head encircled with fnakes, and her helmet was 
uffually entwined with olives. 

Minerva had feveral temples both in Greece and 
Italy. The ufual vi6flm offered her was a white hei- 
fer, never yoked. The animals facred to her were the 
cock, the owl, and the bafiliilc. 

Mineri^m Cajlruniy Arx Mlnervcey Minervium^ or 
Templnm Minerv<Sy (anc. geogr.), a citadel, temple, 
and town on the Ionian fea, beyond Hydrus ; feen a 
gjeat way out at fea. Now Cajlr-Oy a town of Otranto 
fn Naples. E. Long. 19. 25. N. Lat. 46. 8. 

Miner p-JE Promontorium (anc. geogr.), the feat of 
the Sirens, a promontory in the Sinus jPaeftanus, the 
fouth boundary of Campania on the Tufean coaft; fo 
called from a temple of Minerva on it ; fituated to the 
VgL XII. Parti. 
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fouth of Surrentum, and therefore called Surrentinunii Mincrvalfa 
Now Capo della Minervay on the weft coaft of Naples, Mia greha* 
over-againft the ifiand Capri. ^ 

MINERVALIAjin Roman antiquity, feftivals cele- 
brated in honour of Minerva, in the month of March ; 
at which time the fcholars had a vacation, and ufually 
made a prefent to their mailers, called from this fe- 
ftival MinervaL 

MINGRELIA, anciently Colchis, a part of 
Weftern Georgia, in Alla ; bounded on the eaft by 
Iberia, or Georgia properly fo called ; on the weft, by 
the Euxine Sea ; on the fouth, by Armenia, and part 
of Pontus; and on the north, by Mount Caucafus. 

Colchis, or Mingrelia, is watered by a great many 
rivers ; as the Corax, the Plippus, the Cyaneus, the 
Chariftus, the Phafis, where the Argonauts landed, the 
Abfarus, the Cifl'a, and the Ophis,- all emptying them- 
felves into the Euxine Sea. The Phafis does not 
fpring from the mountains In Armenia, near the fourcea 
of the Euphrates, the Araxes, and the Tigris, as Stra- 
bo, Pliny, Ptolemy, Dionyfius, and after them Arrian, 

Reland, Calmet, and Sanion, have fallely afferted; but 
rifes In Mount Caucafus; and flows not from foi^th to 
north, but from north to fouth, as appears from the 
map of Colchis or Mingrelia In Thevenot’s colleClion, 
and the account which Sir. John Chardin gives of that 
country. This river forms in its courfe a fmall Ifiand 
called alfo Phafis ; whence the pheafants, if Ifidorus 
is to be credited, were firft brought to Europe, and 
thence called by the Greeks Phafiani, The other ri- 
vers of Colchis are confiderablc. 

The whole kingdom of Colchis was in ancient times 
very pleafant and fruitful, as it Is ftill where duly cul- 
tivated ; abounded in all the ncceffaries of life ; and 
was enriched with many mines of gold, which gave 
occafion to the fable of the Golden Fleece and the Ar- 
gopautic expedition fo much celebrated by the an- 
cients. 

T Sir 
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Mlngrella# Sir John Chardin tells us, that this country extends 
above loo miles in length and 6 o in breadth ; being 
not near fo extenfive as the ancient Colchis, which 
reached from the frontiers of Iberia or Georgia Pro- 
per, weftward to the Palus Maeotis : that it is beau- 
tifully diverfihed with hills, mountains, valleys, woods, 
and plains, but badly cultivatecb; that there are all 
the kinds of fruits which are found in England, grow- 
ing wild, but taftelefs and infipid for want of cul- 
ture : that, if the natives underftood the art of ma- 
king wines, thofe of this country would be the fineft 
in the world : that there are many rivers which have 
their fource in Mount Caucafus, particularly the Pha- 
fus, now called the Rlone : that the country abounds 
in beeves, hogs, wild boars, ftags, and other venifon ; 
and in partridges, pheafants, and quails : that fal- 
cons, eagles, pelicans, lions, leopards, tigers, wolves, 
and jackals, breed on Mount Caucafus, and fome- 
times greatly annoy the country : that the people 
are generally handfome, the men llrong and well made, 
and the women very beautiful ; but both fex.es very 
vicious and debauched : that they marry their nieces,, 
aunts, or other relations, indifferently ; and take two 

^ or three wives if they plcafe, and as many concubines 

as they will ; that they not only make a common 
pradlice of felling their children, but even murder 
them, or bury them alive, when they find it difficult 
to bring them up : that the common people ufe a 
fort of pafte, made of a plant called goniy inftead of 
bread ; but that of the better fort confifts of wheat, 
barley, or rice : that the gentry have an abfolute 
power oyer their vaffals, which extends to life, liber- 
ty, ar>d efirate ; that their arms are the bow and ar- 
row, the lance, the fabre or broad-fword, and the 
buckler ; that they are very natty ; and eat fitting 
crofs-legged upon a carpet, like the Perfians; but the 
poorer fort upon a mat or bench, in the fame pofture : 
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that the country is very thin of inhabitant^;, no left Minho, 
than 1 2,000 being fuppofed to be fold yearly to the Miniature^ 
Turks and Perfians: that the principal commodities ' 

exported froln it are, honey,, wax, hides, caflor, 
martin-flelns, flax-feed, thread, filk, and linen -cloth ; 
but that there are no gold or filver mines now, and 
very little money : that the revenue of the prince or 
viceroy amounts to about 20,000 crowns per annum : 
that the inhabitants call themfelves Chryiians ; but 
that both they and their priefis are altogether illi- 
terate, and ignorant of the dodrines and precepts of 
Chriftianity : that their bifhops are rich, have a great 
nujpiber of vaffals, and are clothed in fcarlet and 
velvet : and that their fervice Is according to the rites 
of the Greek, church, with a mixture of'Judaifm and: 
Paganifm. 

The cities of moft note in this country in ancient 
times were Pityus ; Diofeurias, or Diofeorias, whidi 
w^as fo called from Cafior and Pollux, two of the Ar- 
gonauts, by whom it is fuppofed to have been found- 
ed, and whqin Greek are flylcd Diofcuroi^ at prefent 
known by the name of Savatapoli; Aea on the Phafis,.. 
fuppofed to be the fame as Hupolis ; PhafiSy fo called 
from the river on whi^h it flood ; Cy ta, at the mouth. * 
of the river Cyancus. the birth place of the famous 
Medea, called from thence, by the poets, CytPis ; Sa- 
rac 35 , Zadris, Siirium, Madia, and Zoliffa. As’ for 
modern cities, it does not appear that there are any 
here coniiderable enough to merit a defeription ; or, 
if there are, they feem to be little, if at ail, known to 
Europeans. 

MINHO, a great river in Spain, which taking Its 
rife in Galicia, divides that province from Portugal, , 
and falls into the Atlantic at Caminha. 

MINIATURE, in a general fenfe, fignifies repre- 
fentation in a fmall compafs, or lefs than the reality. 
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M I N I A T U R E-painting; 


A DELICATE kind of painting, confifling of 
little points or dots ; ufually done on vellum, 
ivory, or paper, with very thin, fimple water-colours. 
—The word comes from the Latin minium^ ‘‘ red- 
lead that being a. colour much ufed in this kind of 
painting. The French frequently call it mignature^ 
from mignon^ “ fine, pretty,’^ on account of its fmali- 
neft and delicacy : and it may be ultimately derived 
from “ fmall.’’ 

Miniature is diflinguifhed from Other kinds of paint- 
ing by the fmallnefs and delicacy of its figures and 
faintnefs of the colouring ; on which account it re- 
quires. to be view:ed very near. 

Sect. I. Of Drawing and Defgning, 

To fucceed In this art, a man fhould be perfe&iy 
fkilled in the art of defigning or drawing ^ but as moll 
people who affecSl the one, know little or nothing of 
the other, and would have the pleafure of painting 
without giving tficmfelves the trouble of learning to 
delign (which is indeed an art that is not acquired 
without a great deal of time, and continual applica- 
tion), invention^ have been found out to fupplj the 


place of it; by means of which]a man defigns or draws, 
without knowing how to defign. 

The firll is chalking : that is, if you have a mind to 
do a print or defign In miniature, the backfide of 
on another paper, mull be blackened with fmall-coal, " 
and then rubbed very hard with the finger wrapped in 
a linen .cloth : afterwards the cloth mull be lightly 
drawn over the fide fo blackened that no black grains 
may remain upon it to foil the vellum you would paint/ 
upon ; and the print or draught mull be fattened upon 
the vellum with four pins, to keep it from Ihifting. 
And if it be another paper that is blackened, it mutt: 
be put between the vellum and the print, or draughty 
with. the blackened fide upon the vellum. Then, with, 
a blunted pin or needle, you mull pafs over the princi- 
pal lines or ttrokes of the print, 01 draught, the con-, 
tours, the plaits of the drapery, and over every thing 
elfe that mutt be dittinguilhed ; prefling fo hard, that 
the ttrokes may be fairly marked upon the vellum un- 
derneath. 

Copying by fquares is another convenient method 
for fuch as are but little fkilled in the art of defigning, 
and would copy pidlures, or other things, that cannot, 
be. chalked.- The. me^od ig this : The piece mutt be 

divided 
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M E R . [ ^ 

K/fcnlnfki, words are added, from Wankuli and Ferhengl, the beft 
IVIerchetta, Arabic and Perfic lexicographers whom the Eaft has 
produced ; and from Herbelot are inferted the names 
of kingdoms, cities, and rivers, as well as phrafes in 
common ufe among the Turks, See. jDimimJloed^ be- 
caufe many ufelefs fynonyma are omitted, which rather 
puzzled than aflifted the ftudent ; as well as all the 
French, Polifh, and German interpretations, the Latin 
being confidered as fufficient for all men of learning. 
Amended., with refped to innumerable typographical 
errors ; which, however, from a work of this nature, no 
care can perhaps altogether exclude. The other works 
of Meninfki were occafioned chiefly by a violent contefl; 
between him and a man named J. B. Podefta, in which 
much acrimony was employed on both fldes. Thefe 
it is hardly worth while to enumerate, but they may all 
be feen in the account of his lift from which this article 
is taken (a). It Ihould be obferved, however, that in 
1674, Podefta publifhed a book, intitled, Prodro- 
mus novi linguarum orientalium collegii, juflu Aug. &c. 
erigendi, in Univ. Viennenfl;^’ to which Meninflei op- 
pofed, 2. “ Meninfl<ii Antidotum in Prodromum novi 
ling, orient, collegii, &c.’^ 4to. But fuch was the cre- 
dit of his antagonift in the univerfity, that foon after 
there came out a decree in the name of the redtor and 
confiftory, in which that antidote of Meninlki’s is pro- 
feribed and prohibited, for fix fpecific reafons, as im- 
pious and infamous. Meninfl^i was defended againfl: 
this formidable attack by a friend, in a fmall traft, in- 
titled, “ Veritas defenfa, feu juftitia caiifae Dn. F. de 
M. M. [Meninflei] contra infame decretiim Univerflta- 
tis Viennenfis, Anno 1674, 23 Novembris, &c. ab A- 
mico luci expofita. Anno 1675,’’ which this friend 
I expofes, article by article, the falfehood of the decree, 

and exclaims flrongly againfl: the arts of Podefla, This 
tra6l is in the Britifli Mufeum. Podefta was oriental 
fecretary to the emperor, and profeflbr of thofe langua- 
ges at Vienna ; but is deferibed in a very fatirical man- 
ner by the defender of Meninflvi. “ Podefta, natura 
Semi-Italus, ftatura nanus, caecutiens, balbus, iqio bar- 
dus repertus, aliifque vitiis ac ftultitiis plenus, adeoque 
I ad difeendas linguas prientales inhabilis.’’ A lift of the 

works of Podefta is, however, given by the late editors 
of Meninflci. 

MERCHETTA, or Marchetta MuUerum, is com- 
monly fuppofed to have been a right which, during the 
prevalence of the feudal fyftem, the lord had of palling 
the firft night after marriage with his female villain, 
^his opinion has been held by the greater part of our 
I antiquarians ; and we have adopted it in our hiftory of 

Scotland publifhed in the Encyclopedia* It appears, 
however, to be a miftake. That there was a cullom 
called merchetta mulierum., which prevailed not only in 
England, Scotland, Wales, and the ifle of Guernfey,' 
but alfo on the continent, is indeed a fa6l unqueftion- 
^rcher>h»ia Aftle has clearly proved, that, inftead of 

l>l,xii. ’being an adulterous connection, the merchetta was a com- 
paCf between the lord and his vaflal for the redemption 
I of an offence committed by that vaflaPs unmarried daugh- 

ter. He admits, however, that it denoted likewife a 


(a) We have taken this article from the Biographical 
of Meninfki prefixed to the new edition of his great wor 
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fine paid by a foheman or a villain to his lord for a li- Meridian, 
cence to marry his daughter to a free man ; and that if 
the vaflal gave her away without obtaining fuch a li- 
cence, he was liable to pay a heavier fine. He quotes 
two authorities in fupport of his opinion from Brac- 
ton ; one of which we fhall tranferibe, as being alone 
complete evidence. 

“ Ric. Burre tenet unum mefuagium et debet tellia- 
gium feCfam curiae, et merchet^ hoc modo, quod ft marl- 
tare valuer it fliam. fuam cum quo dam lihero homincy extra 
Viliam., faciet pacem domini pro maritagio, et fi earn marl* 
taverit alicui cujiumario villxy tithtl dehuit pro marita^ 
giod^ 

“ The probable reafon of the cuftom (fays Mr Aftle) 
appears to have been this. Perfons of low rank, refi- 
ding on an eftate, afcripti glebe ^ or were fub- 

jeCled to fome fpecies of fervitude fimilar to the aferipti 
glebe. They were bound to refide on the eftate, and to’ 
perform feveral fervices to the lord. As women necef- 
farily followed the refidence of their hufbands, the coii- 
fequence was, that when a woman of low rank married 
a ftranger, the lord was deprived of part of his live flock ; 
he therefore required a fine to indemnify him for the 
lofsof his property, Further particulars on the mer- 
chetta are to be found in the Appendix to vol. ift of 
Sir David Dalrymple’s Annals of Scotland. 

MERIDIAN Line, an arch or part of the meridian 
of the place, terminated each way by the horizon. Or, . 
a meridian line is the interfeCfion of the plane of the 
meridian of the place with the plane of the horizon, 
often called a north and fouth line, becaufe its direClion • 
is from north to fouth. 

In the article Astronomy {^Encycl.')^ n® 376. and 
377. we have given two methods of drawing a meridian 
line ; but it may be proper to add, in this place, the 
following improvement of the former of thefe from Dr 
Hutton’s Mathematical Dictionary. “ As it is not 
eafy (fays the DoClor) to determine precifely the ex- 
tremity of the fliadow, it will be bell to make the ftiie 
flat at the top, and to drill a fmall hole through it, no- 
ting the lucid point projeCled by it on the- feveral con- 
centric circles, inftead of marking the extremity^of the 
fliadow itfelf on thefe circles.” 

We lhall give another method of drawing a meridian 
line from the fame valuable diClionary. , 

“ Knowing the fouth quarter pretty nearly, obferve 
the altitude FE of fome liars on the eaft fide of it, and XXXVl 
not far from the: meridian HZRN : then, keeping the 
quadrant firm on its axis, fo as the plummet may Hill 
cut the fame degree, direCl it to the weftern fide of the 
meridian, and wait till you find the liar has the fame al- 
titude as before, as fe. Laftly, bifed the angle ECe, . 
formed by the interfeClion of the two planes in which 
the quadrant has been placed at the time of the two ob- 
fervations, by the right line HR, which will be the me- 
ridian fought. 

Magnetical Meridian^ is a great circle palling thro^ 
or by the magnetical poles ; to which meridians the 
magnetical needle conforms itfelf. See Magnetism, 

SuppL 

MESO. 


DiClionary ; the editors of which took it from the lift 
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MESO-Logarithm, a term \ifed by Kepler to fig- 
nify the logarithms of the cofines and cotangents. 

MESURATx^, a f^a p&rt of the kingdom' of Tri- 
poli, in Africa. A caravan proceeds from this place to 
Fe’z 5 !;an, and other interior parts toward the fouth of 
Africa. It is 260 miles north of Mourzook. E. Lon, 
15. 5. N. Lat. 3 I. 3. 

METALLIC Tractors. See Perkinism in this 
SuppL 

METONIC Cycle, called alfo the Golden Number^ 
and Lunar Cycle^ or Cycle of the Moon, that which was 
invented by Meton the Athenian ; being a period of 19 
years. See Cycle, EncycL 

MH A Rajah, the higheft title of Hindoos. 

MICROCOUSTICS, or Microphanes, inftruments 
^contrived to magnify fmall founds, as microfcopes do 
fmall objedls. 

MICROCOSMIC Salt. See Chemistry-Zw^/^^jc, 
Suppl. 

MIDDLE Latitude, is half the fum of two given 
latitudes ; or the arithmetical mean, or the middle be- 
tween two parallels of latitude. Therefore, 

If the latitudes be of the fame name, either both north 
or both fouth, add the one number to the other, and 
divide the fum by 2 ; the quotient is the middle lati- 
tude, which is of the fame name with the two given 
latitudes. But, 

If the latitudes be of different names, the one north 
and the other fouth; fubtradl the lefs from the greater, 
and divide the remainder by 2, fo fliall the quotient be 
the middle latitude, of the fame name with the greater 
of the two, 

MIDSUMMER-Day, is held on the 24th of June, 
the fame day as the nativity of St John the Baptill is 
held. 

MILK, or Milky et, property in Bengal. 

MILLS of various kinds* are defcribed in the article 
Mechanics [EncycL)\ and he who fhall fludy that ar- 
ticle, together with Water-lVoRKS, and Machinery, in 
this Supplement, will have a fufficient knowledge of the 
principles upon which mills muft be coiiftrufted, fo as 
that they may produce their proper effedls. 1 he fiib- 
je£f is introduced into this place merely to put it into 
the power of our countrymen to adopt, if they lhall 


think fit, the improvements which have been -made in 
the machinery of flour mills in America. 

The chief of thefe confifl: in a new application of 
the ferew, and the introduction of what are called ele- 
vators, the idea of which was evidently borrowed from 
the chain-pump. The ferew is made by flicking frnall 
thin pieces of board, about three inches long and twd 
wide, into a cylinder, fo as to form the fpiral line. 
This ferew is placed in a horizontal pofition, and by 
turning on its axis it forces wheat or flour from one 
end of a trough to the other. For inftance, in the 
trough which receives the meal immediately coming 
from the ftones, a ferew of this kind is placed, by 
which the meal is forced on, to the diflance of fix or 
eight feet, perhaps, into a refervoir ; from thence, with- 
out any manual labour, it is conveyed to the very top 
of the mill by the elevators, which confifl of a number 
of fmall buckets of the fize of tea cups, attached to a 
long band that goes round a wEeel at the top, and an- 
other at the bottom of the mill. As the band revolves 
round the wheels, thefe buckets dip into the refervoir 
of wheat or flour below, and take their loads up to the 
top, where they empty themfelves as they turn round 
the upper wheel. The elevators are inclofed in fquare 
wooden tubes, to prevent them from catching in any 
thing, and alfo to prevent dufl. By means of thefe 
two Ample contrivances, no manual labour is required 
from the moment the wheat-tis taken to the mill till 
it is converted into flour, and ready to be packed, du- 
ring the various procefles of fereening, grinding, fift- 
ing, &c. 

That this is a confiderable improvement 
ous ; and we are not without hopes that it 
adopted. The licentioufnefs of an Englifh mob has 
indeed perfecuted an Arkwright, expelled the inventor 
of the fly-fhuttle from his native country, and by fuch 
conduct prevented the re-eredlion of the Albion mills, 
and the general eflablifhment of faw-mills through the 
kingdom ; but their fovereignty perhaps will not be 
roufed by fo eafy and Ample a contrivance as this to 
leflen the quantity of manual labour. For an account 
of the Dutch oil* mill, which was fomehow omitted in 
its proper place in the Encyclopadia, fee QiL'MiU in this 
Supplement, ^ 


is obvi- 
may be 


Milli, 


MINERALOGY 


I 

Definition. yS a fcience, the objedl of which is the defeription and 
A arrangement of inorganic bodies or minerals ; or of all 
the bodies which belong to our globe, excepting animal 
and vegetable fubftances. 

Since the publication of the article Mineralogy, 
EncycL fcarcely a Angle day has pafied without the dif- 
covery^of fome new mineralogical fadl, or the detection 
of fome old and unfufpeded^error. Thefe improvements 
cannot be overlooked in the prefent Supplement, But 
they are fo numerous in every part of the fcience, that 
we can hardly notice them without giving a pretty com- 
plete view of the prefent ftate of mineralogy. This will 
fcarcely occupy more room, and muft be much more 
ufcful as well as entertaining, than an undigefted mafs 


of annotations and remarks. We undertake this talk 
the more readily, becaufe in the article Mineralogy 
in the Encyclopadia, the improvements of Mr Werner 
and his difciples, to which the fcience is indebted for a 
great part of its prefent accuracy, have been entirely 
overlooked. 

The objedi of mineralogy is twofold, i. To deferibe 
every mineral with fo much accuracy and precifion, that 
it may be eafily diftinguiflied from every other mineral. 
2. To arrange them into a fyftem in fuch a manner that 
every mineral may be eafily referred to its proper place, 
and that a perfon may be able, merely by the help of 
the fyftem, to difeover the name of any mineral what- 
ever. When thefe two objedls are accomplilhed, mi- 
neralogy. 


Objedh 
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pefcfiption ncralogy, ftriftly Co called, is completed. But were we 
OfMineralg.^Q {lop here, the utility of the fcience, if it would be 
' ^ entitled to the name of fcience, could hardly be conli- 

dered as very great. We mufl therefore apply chemijiry 
to difcover the ingredients of which minerals are com- 
pofed, and to dctedl, if poflible, the laws which thefe 
ingredients have obferved in their combination. Thus 
we {hall really extend our knowledge of inorganic na- 
ture, and be enabled to apply that knowledge to the 
improvement of almoft eveiy art and manufadlure. 

! Divifion of Mineralogy naturally divides itfelf into three parts. 

I the article. The JirJl treats of the method of deferibing minerals ; 

the fecond, of the method of arranging them ; and the 
third exhibits them in a fyftcm deferibed and arranged 
according to the rules laid down in the two firft parts. 
Thefe three parts lhall be the fubjeCts of the following 
chapters ; and we (hall finiOi the article with a chapter 
on the chemical analylis of minerals. 

Chap. I, Of the Description of Minerals. 

Nothing, at firft fight, appears eafier than to de- 
feribe a mineral, and yet, in reality, it is attended with 
a great deal of difficulty. The mineralogrcal deferip- 
tions of the ancients are fo loofe and inaccurate, that 
many of the minerals to which they allude cannot be 
afeertained ; and confequently their obfervations, how- 
ever valuable in themfelves, are often, as far as refpedls 
us, altogether loft. It is obvious, that to diftinguiffi a 
mineral from every other, we muft either mention fome 
peculiar property, or a colledlion of properties, which 
exift together in no other mineral. Thefe properties 
muft be deferibed in terms rigidly accurate, which con- 
vey precife ideas of the very properties intended, and of 
no other properties. The fmalleft deviation from this 
would lead to confufion and uncertainty. Now it is 
impoffible to deferibe minerals in this manner, unlefs 
there be a peculiar term for each of their properties ; 
and unlefs this term be completely underftood. Minera- 
logy therefore muft have a language of its own ; that is 
to fay, it muft have a term to denote every mineralogi- 
cal property, and each of thefe terms muft be accurate- 
ly defined. The language of mineralogy was invented 
by the celebrated Werner of Freyberg, and firft made 
known to the world by the publication of his treatife 
on The External Characters of Minerals, Of this lan- 
guage we {hall give a view in the following general de- 
^ feription of the properties of minerals (a). 

Properties properties of minerals may be divided into two 

©f minerals. claffevS. ^Jl, Properties difcoverable without deftroying 
the texture of the mineral ; id. Properties refulting 
from the adlion of other bodies on it. The firft clafs 
has, by Werner and his difciples, been called external 
properties, and by fome French writers phyjical ; the 
fecond clafs has been called chemical. 

The external properties may be arranged under the 
following heads : 

Sup PL. VoL. II. Part I. 
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External 

Charadlers* 


5 

Figure. 


A L O G y. 

1. Figure, 8. Dueftility, 14. Sound, 

2. Surface, 9. FraAure, 15. Smell, 

3. Tranfparency, 10. Texture, 16. Tafte, 

4. Colour, II. Strudure, 17. Gravity, 

5. Scratch, 1 2. Fragments, 18. Magnetifm, 

6. Luftre, 13. Feel, 19. EleCkicity. 

7. Hardnefs, 

I. By FIGURE is meant the fhape or form wdiich a 

mineral is obferved to have. figure of minerals is 

either regular^ particular or amorphous, i. Minerals 
which aftume a regular figure are faid to be cryftal- 
lized*. The Jides of a cryftal are called faces; the 'tf See Chk. 
fharp line formed by the inclination of two faces Is call- mistry, 
ed an edge ; and the corner, or angle, formed by the^^^.^ Suppl, 
meeting of feveral edges in one point, is called a folid 

anglcy or fimply an angle, Thils a cube has fix faces, 
twelve edges, and eight angles. 2. Some minerals, 
though not cryftallized, affed 'a particidar figure. Theie 
particular figures are the following : Globular^ like a 

globe ; oval^ like an oblong fpherold ; ovate^ like an 
; cheefe-Jhapedy a very flattened fphere ; almond^ 

JJjapedy like an almond ; centicular^ like a double convex 
lenfe, compreffed and gradually thinner towards the 
edges ; cuneiform^ like a wedge ; nodulous^ having de- 
preffions and protuberances like a potatoe ; boiryoidal^ 

Lke grapes clofely prefled together ; dentiform, longifli 
and tortuous, and thicker at the bottom than the top ; 
wireform, like a wire ; capillary, like hair, finer than 
the preceding ; retiform, threads interwoven like a net ; 
dentritic, like a tree, having branches ilTuing from a 
common ftem ; Jlorubform, branches not ariiing from a 
common ftem ; coraloidal, branched like coral ; JialaCtU, 
tical, like ificles ; clavated, like a club, long, and thicker 
at one end than another ; fafetform, long ftraight cylin- 
drical bodies, united like a bundle of rods ; tubular, cy- 
lindrical and hollow. 3. When minerals have neither 
a regular nor particular (hape, they are faid to be amor-^ 
phous, “ 5 

II. By SURFACE is meant the appearance of the ex- Surface, 
ternal furface of minerals. The furface is either uneven, 
compofed of fmall unequal elevations and depreffions ; 
fcabrous, having very fmall Jharp and rough elevations^ - 
more eaJily felt than feen ; drufy, covered with very mi- 
nute cryftals ; rough, compofed of very vsxwwxlt blunt ele- 
vations, ealily diftingulfhable by the feel ; fcaly, compo- 
fed of very minute thin fcale-llke leaves ; ffnooth, free 

from all inequality or, roughnefs ; fpecular, having a 
fmooth polifhed furface like a mirror ; or Jlreaked, ha- 
ving elevated, ftraight, and parallel lines. This laft cha- 
racter is confined to the furface of cryftals. Th^Jlreaks 
are either tranfverfe ; longitudinal ; alternate, in different 
dire(tIons on different faces ; plumofe, running from a 
middle rib ; or decujfated, croffing each other. ^ 

III. By TRANSPARENCY is meant the proportion ofTranfpa- 
llght which minerals are capable of tranfmitting. Theyrency^ 
are tranfparent or pellncid when objedls can be ieen dif- 
tindly through them ; diaphanous, when objedts are 

B b feen 


(a) The fulleft account of Werner^s external charadlers which we have feen in the Engliih language, has 
been given by Dr Townfon in his Philofophy of Mineralogy, We have availed ourfelves of this book, in order 
to exhibit fome of the lateft improvements of Werner and his difciples. The reader may alfo confult IVernePs 
Treatife, publiffied at Leipfic in 1774 ; or the French tranjlation publifhed at Dijon in 1790. See alfo Rome de 
Lijle* Des Cara^ert Exterieur des Mineraux* And Hauy Jour^ dCHifi^ NaU II. 56. 
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External feen through them Ihdiftindly ; fuhdiaphanvus^ when light 
Charters, p^ffes but in fo fmall a quantity that objeds cannot be 
^ through them (b) ; opaque^ when no light is tranf- 

mitted. 

When opaque minerals become tranfparent in water, 
they are called hydrophanous. When objedls are feen 
— double through a tranfparent mineral, it is faid to refradt 
g doubly. 

Colour colours of minerals may be reduced to eight 

claffes. 

1 . Whites, < 

Snow white. Pure white. 

Reddifli white. White with a light tint of red. 
yellowifli white. White .with a light tint of yellow. 
Silver white. Yellowilh white with a metallic lullre. 
Greyifh white. White with a light tint of black. 
GreeniHi wdiite. White with a light tint of green. 
Milk white. White with a light tint of blue. 

Tin white. Milk white of a metallic luftre, 

2. Greys, 

Bluifli grey. Grey wdth a little blue. . 

Bead grey. Biuifli grey with a metallic luftre. 

Pearl grey. Light grey with a flight mixture of vio- 
let blue. 

Smoke grey. Dark grey with a little blue and 
brown. 

Greenifh grey. Light grey tinged w'ith green. 
Yellowifli grey. A light grey tinged with yellow'. 
Steel grey. A dark grey with a light tint of yellow 
and a metallic luftre. 

Black grey. The darkeft grey wdth a tint of yellow, 

3. Blachs, 

Greyifh black. Black with a little white. 

Brownifli black. Black with a tint of brown. 

Black. Pure black. 

Iron black. Pure black with a fmall mixture of 
white and a metallic luftre. 

. Bluifh black. Black with a tint of blue. 

4. Blues, 

Indigo blue. A dark blackifh blue. 

Pruflian blue. The pureft blue. 

Azure bluer A bright blue with fcarce a tint of 

fed. 

Smalt blue. A light blue. 

Violet blue. A mixture of azure blue and carmine. 
Lavender blue. Violet blue mixed with grey. 

Sky blue. A light blue with a flight tint of green. 
5 Greens, 

Verdigris green. A bright green of a bluiflrcaft. 
Seagreen. A very light green, a mixture of verdi- 
gris green and grey. 

Beryl green. The preceding, but of a yellowifli 
caft. 

Emerald green. Pure green. 

Grafs green. Pure green with a tint of yellow. 
Apple green. A light green formed of verdigris 
green and w'hite. 

Leek green. A* very dark green with a caft of 
brown. 

-Blackifli green. The darkeft green, a mixture of 
leek green and black. 


Piftachio green. Grafs green, yellow and a little External 
brown. Chara6lcrs» 

Olive green. A pale yellowifli green with a tint of 
brown. 

Afparagus green. The lighteft green, yellowifli 
with a little brown and grey. 

6. Tellows, 

Sulphur yellow. A light greenifli yellow. 

Brafs yellow. The preceding, with a little lefs green 
and a metallic luftre. 

Lemon yellow. Pure yellow. 

Gold yellow. The preceding with a metallic luftre. 

Honey yellow. A deep yellow with a little reddifli 
brown. 

Wax yellow. The preceding, but deeper. 

Pyritaceous. A pale yellow wdth grey. 

Straw yellow. A pale yellow', a mixture of fulphur 
yellow and reddifli grey. 

Wine yellow. A pale yellow w'ith a tint of red. 

Ochre yellow. Darker than the preceding, a mix- 
ture of lemon yellow with a little brown. 

Ifabella yellow. A pale brownifli yellow', a mixture 
of pale orange with reddifli brown. 

Orange yellow. A bright reddifli yellow, formed of 
lemon yellow and red. 

7. Reds, 

Aurora red. A bright yellow red, a mixture of fear- 
let and lemon yellow. 

Hyacinth red. A high red like the preceding, but 
with a fhade of brown. 

Brick red. Lighter than the preceding ; a mixture 
of aurora red and a little brown. 

Scarlet red. A bright and high red w'ith fcarce a 
tint of yellow. 

Copper red. A light yellowifli red with the metal- 
lic luftre. 

Blood red. A deep red, a mixture of crimfon and 
fcarlet. 

Carmine red. Pure red verging towards a caft of 
blue. 

Cochineal red. A deep red ; a mixture of carmine 
witli a little blue and a very little grey. 

Crimfon red. A deep red wdth a tint of blue. 

Flefli red. A very pale red of the crimfon kind. 

Rofe red. A pale red of the cochineal kind. 

Peach bloflbm red. A very pale whitifli red of the 
crimfon kind. 

Mordore. A dark dirty crimfon red ; a mixture of 
crimfon and a little brown. 

Brownilh red. A. mixture of blood red and brown. 

8. Browns, 

Reddifli brown. A deep brown inclining to red. 

Clove brown. A deep brow'n with a tint of carmine. 

Yellowifli brown. A light brown verging towards 
ochre yellow. 

Umber brown. A light brown, a mixture of yel- 
low'ifli brown and grey. 

Hair brown. Intermediate between yellow brown 
and clove brown with a tint of grey. 

Tombac brown. A light yellowifli brown, of a me- 
tallic luftrCj formed of gold yellow and reddifli brown. 

Liver 


(b) After Mr Kirwan, we have denoted thefe three degrees of tranfparency by the figures 4, 3, 2. When a 
mineral is fubdiaphanous only at the edges, that is denoted by The figure 1. Opacity is fometimes denoted 
by 0. 
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Liver brown. A dark brown ; blackiih brown with 
a tint of green. 

Blackim brown. The darkeft brown. 

Colours, in refpedf of intenfity, are either darh^ deep, 
lighiy or pale. When a colour cannot be referred to 
any of the preceding, but is a mixture of two, this is 
exprefled, by faying, that the prevailing one merges to- 
wards the other, if it has only a fmall tint of it ; pajfes 
into it, if it has a greater. 

V. By the SCRATCH or streak, is meant the mark 
left when a mineral is fcratched by any hard body, as 
the point of a knife. It is either Jimilar^ of the fame 
colour with the mineral ; or di/Jimilar, of a different co- 
lour. 

VI. Lustre, is the glofs, or bright nefs which ap- 
pears on the external furface of a mineral, or on its in- 
ternal furface when frefh broken. The firil is called 
external, the fecond internal luftre. Luftre is either 
eommon, that which moft minerals poflefs ; filky', like 
that of filk or mother-of-pearl; <waxy, like that of wax ; 
greafy, like that of greafe ; or metallic, like that of me- 
tals. 

As to the degree, the greateft is called fplendent, 
the next Jloining, the third didlijl) ; and when only a few 
fcattered particles ftiine, the luftre is called dull (c). 

VII. We have ufed figures to denote the comparative 
HARDNESS of bodies ; for an explanation of which, w’e 
refer to the article Chemistry, Vol. I. p. 226. of this 
Supplement. 

VIII. With refpe6I to ductility and brittle- 
ness, minerals are either malleable; feSile, capable of 
being cut without breaking, but not malleable ; Jlexile, 
capable of being bent, and when bent retaining their 
fhape ; or elajlic, capable of being bent, but recovering 
their former (hape. Minerals deftitute of thefe pro- 
perties are brittle. Brittle minerals, wu'th refpedl to the 
eafe with which they may be broken, are either ^ery 
tough, tough, fragile, or ^oery fragile. 

IX. By FRACTURE is meant the frefii furface which 
a mineral difplays when broken. It is either flat, with- 
out any general elevation or depreflion ; or conchoidal, 
having wide extended roundifli hollows and gentle ri- 
fings. When thefe arc not wry evident, the fradlure 
is called fiat conchoidal ; when they are fmall, it is call- 
ed fmall conchoidal ; and when of great extent, great 
conchoidal.' 

The fradfure may alfo be e^en, free from all afperi- 
ties ; uneven, having many fmall, (harp, abrupt, irregular 
elevations and inequalities; and from the fize of thefe, this 
fradlure is denominated coarfe, fmall, or fine ; fplintery, 
having fmall, thin, half detached, fliarp edged fplinters, 
according to the fize of which this fradlure is denomi- 
nated coarfe or fne ; or rugged, having many very mi- 
nute fharp hooks, more fenfible to the hand than the 
eye. 

X. By TEXTURE is meant the internal ftrudlure or 
difpofition of the matter of which a mineral is compofed, 
wdiich may be difeovered by breaking it. The texture is 
either comport, without any diftinguifhable parts, or the 
appearance, of being compofed of fmaller parts ; earthy, 
compofed of very minute almof imperceptible rough 
parts ; granular, compofed of fmall fhapelefs gi ains ; 
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glohuliform, compofed of fmall fpherical bodies; fibrous. External 
compofed of fibres which may be long, Jhort, Jlraight,^^'^^^^'^^^ 
crooked, parallel, divergent, fellated, fafciculated, or decuf 
fated; radiated, confiding of long narrow flattifii lamellx;' 
or lamellar or foliated, confifting of fmooth continued 
plates covering each other ; thefe plates may be either 
fraight, crooked, or undulating, 

XI. The STRUCTURE or compound texture 
the manner in which the parts that form the texture 
are difpofed. It is either faty, in llraight layers like 
date ; tefaceous, iii incurvated layers ; concentric, in con- 
centric layers ; or columnar, in cblumns. 

The texture and fruHure may at firft view appear the 
fame; but in reality they are very different. Thus 
common Hate has otten the faty fniblure and earthy tex- 
ture^ The texture of pitcoal is compadl, but its ftruc- 
tiire is often flaty. 

XII. By fragments is meant the fliape of the pieces 
into which a mineral breaks when llruck with a ham- 
mer. They are either cubic ; rhomhoidal ; vuedgefoaped ; 
fplintery, thin, long, and pointed ; tabular, thin, and 
broad, and fliarp at the corners, as common date ; or 
indetei minate, without any particular refemblance to any 
other body. The edges of indeterminate fragments are 
either very foarp,fmrp,f:arpif, or blunt, 

XIII. By the feel of minerals is meant the fenfa- 
tion which their furfaces communicate when handled. 

The feel of fome minerals hgreafy, of others, dry. See. 

XIV. Some minerals when fcriick give a clear 
SOUND, as common date ; others a dull found. 

The SMELL, TASTE, SPECIFIC GRAVITY, and MAG- 
NETISM of minerals, require no explanation. 

With refpe6l to electricity, fome minerals become ' 
ele6lric when heated, others when rubied, others cannot 
be rendered eledlric. The ele£tricity of fome mineraU 
is poftive or vitreous, of others negative or ref nous. 

/\s for the chemical properties of minerals, they 
have been already explained in the article Chemistry, 
which makes a part of this Supplement. And for the 
defeription of the blow-pipe, and the manner of ufing' 
it, we refer the reader to a treatife on that fubjedi pre- 
fixed to the article Mineralogy in the Encyclopedia. 

Chap. IT. Of the Arrangement of Minerals. 

Minerals may be arranged two ways, according to 
their external charadfers, and according to tlieir chemi- 
cal compofition. The firft of tliefe methods lias been 
called an ariifcial cladificatioii ; the fecond, a natural 
one. The firft is iiidirpenfably necellary for the ilu- 
dent of nature ; the fecond is no lefs indilpenfable for 
the proficient who means to turn his knowledge to ac- 
count. Without the firft, it is iinpodible to difeover the 
names of minerals; and witliout the fecond, we mu ft re- 
main ignorant of their ufe. 

Almoft every fyftem of mineralogy hitherto publifh- 
ed, at lead fmee tlie appearance of Werner^s external 
characters, has attempted to combine thefe two arrange- 
ments, and to obtain at one and the fame time the ad- 
vantages peculiar to each. Bnt no attempt of tliis 
kind has hitherto fucceeded. Whether this be owing 
to any thing impofiible in the undertaking, or to the 
B b 2 prefent 


(c) Thefe four degrees have beta denoted by Kirwan by the figures 4, 3, ?, i, and no luftre by o. We have 
imitated him in the prefent article. 
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Artificial prefent Impevfedl flate of mineralogy, as is more pro» 
. bable, we do not take upon us to determine. But 

' furely the want of fuccefs, which has hitherto attended 
all attempts to combine the two arrangements, ought 
to fuggefl: the propriety of feparating them. By adhe- 
ring llri6lly to one language, the trouble of Undying 
two different fyflems would be entirely prevented. They 
would throw mutual light upon each other ; the artifi- 
cial fyftem would enable the (Indent to difcover the 
names of minerals ; the natural would enable him to ar- 
range them, and to ftudy their properties and ufes. 

The happy arrangement of Cronftedt, together with 
the fubfcquent improvements of Bergman, Werner, Kir- 
wan, Hauy, and other celebrated mineralogills, has 
brought the natural fyftem of mineralogy to a confider- 
able degree of perfeftion. But an artificial fyftem is 
ftill a defideratum ; for excepting Linnaeus, whofe fuc- 
cefs was precluded by the ftate of the fcience, no one 
has hitherto attempted it. Though we are very far 
from thinking ourfelves fufficiently qualified for under- 
taking fuck a talk, we fhall neverthelefs venture, in the 
next chapter, to fkelch out the rudiments of an artificial 
fyftem. The attempt, at leaft, will be laudable, even 
though we fhould faiL 

Chap. III. Artificial System. 
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Artificial MiitERALs may be divided into fix claffes t 
clalTcs. I. Minerals that cannot be fufed by the blow- pipe 

fer/e. 

2. Minerals fufible per fe by the blow-pipC. 

3. Minerals fufible by the blow-pipe per fe when ex- 
pofed to the blue flame, but not when expofed to the 
yellow flame. 

4. Minerals fufible per fe by the blow-pipe ; and 
when in fufion, partly evaporating in a vifible fmoke. 

5. Minerals which totally evaporate before the blow- 
pjpe. 

6. Minerals totally foluble in muriatic acid with ef- 
fervefcence, the folution colourlefs. 

Under thefe heads we fhall arrange the fubjedls of 
the mineral kingdom. 

Class I. INFUSIBLE. 

ORDER I. Specific gravity from 16 to 12. 

Genus I. Colour whitifli iron grey. 

Speaes i. Native platinum. 

ORDER II. Sp. gr. 8.^844 to 7.006. 

Genus I. Attracted by the magnet. 

' Sp. I. Native iron. 

Genus II. Not attracted by the magnet. 

Sp. I. Native copper. 

Flexible and malleable. Colour ufually 
' red. 

Sp!. 2. Wolfram. 

Brittle. Colour ufually brown or black. 

ORDER III. Sp. gr. from 6.4509 to 5.8. 

Genus I. Forms a blue glafs with microcofmic 
fait, which becomes colourlefs iii the yellow, but 
recovers its colour in the blue flame. 

Sp. E. Tungftat of lime. 

Genus II. Forms with microcofmic felt a per- 
manently coloured bead. 

Sp. I. Sulphuret of cobalt. , 
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ORDER IV. Sp. gr. from 4 8 to 4*y. 
Genus I. Tinges borax dark green. 

Sp. 1. Common magnetic iron ftone. 
Genus II. Tinges borax reddifh brown. 
Sp. I . Grey ore of manganefe. 
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ORDER V. Sp.gr. from 4.4163* to 3.092. Infu- 
fible with fixed alkalies. 

Gen PS I. Hardnefs 20. 

Sp. 1. Diamond. 

Genus II. Hardnefs 15 to 17, Caufes fingle re- 
fraction. 


Sp. 2. Telefia. 

Sp. 2. Corundum. ‘ 

Genus III. Hardnefs 13. Single refraCtion. 

Sp. I. Ruby. 

Cryftallizes in oCtahedrons. 

Genus IV. Hardnefs 12. Single refraClion, 

Sp. Chryfoberyl. 

Genus V. Hardnefs 12. Caufes double refraCtion. 
Becomes eleCtric when heated. 

Sp. I. Topaz. 

Genus VI. Hardnefs 10 to 16. Double refrac- 
tion. Sp. gr. 4.2 to 4.165. 

Sp. 1. Zircon. 

Genus VII. Hardnefs 6 to 9. Feels greafy. 

Sp. 1. Cyanite. 

Genus VIII. Hardnefs 9 to 10. Feel not greafy. 
Double refraction. Sp. gr, 3.283 to 3.283. 
Sp. I, Chryfolite. 

Genus IX. Hardnefs 12. Infufible with borax. 
Colour of large maffes black, of thin pieces 
deep green. 

Sp. I. Cylanite. 

( Phofphat of lime.^ 


/ 


ORDER VI. Sp. gr. from 2.9829 to 1.987. InfufiblA 
with fixed alkalies. v 

Genus I. Hardnefs 12. 

Sp. I. Emerald. 

Genus II. Hardnefs 10. 

Sp. J. Jade. 

Genus III. Hardnefs 6 to 7. Somewhat tranf- 
parent. 

Sp. I. Phofphat of lime. 

Before the blow-pipe becomes furrounded 
with a luminous green vapour. 

Genus IV. Hardnefs 6. Opaque. 

Sp. I . Micarelle. 

Genus- V. Stains the fingers. Colour lead grey. 

Sp. I. Plumbago. 

Spanifh wax rubbed with plumbago does 
not become eleCtric ; or if it does, the 
electricity is negative. Streak lead grey' 
even on earthen ware. 




ORDER VII. Sp. gr. from 4.7385 to 4.569. Fiifiblfe 
with fixed alkalies. 

Genus I. Stains the fingers. Colour lead grey. 
Sp. I. Molybdena. 

Spanifh wax rubbed with molybdena be- 
comes pofitively eleCtric. Streak odu 
. earthen ware yellowifh green. 


ORDER VIII. Sp. gr. from 4.1668 to 2.479. 
fible with fixed alkalies. 

* Hardnefs from xo to la. 


Genus 



Chap. HI. 


Artificial 

Syftem, 



Genus I. Ufually white. Cryftals dodecahedrons. 
Double refraftiou* Fra£lure imperfedlly con- 
choidal or fplintery. Brittle. 

I. Quartz. 

Genus II. Ufually dark brown. Fra6Iure perfedl- 
ly conchoidal. Brittle. Eafily breaks into fplin- 
ters. 


Sp. I. Flint. 

Genus III. Not brittle. Fradure even or im- 
perfeftly conchoidal. 

Sp. I. Chalcedony. 

Sp. 2. Jafper. 

Genus IV. Forms with potafs a violet glafs, with 
foda or borax a brown glafs, with microcofmic 
fait a honey yellow glafs. Colour green. A- 
morphous. 

Sp. I. Chryfoprafium. 

Genus V. Tinges foda red. The colour dlfap- 
pears before the blue flame, and returns before 
the yellow flame. . 

Sp. I. Oxide of manganefe and barytes. 

Sp. 2. Black ore of manganefe. 

Sp, 3. Carbonat of manganefe. 

f Brown ore of iron. Red ore of iron.) 
** Hardnefs 9 to 3. 

Genus VI. Flexible and elaftic in every direftion. 
Sp, I. Elaftic quartz. 

Genus VII. Emits white flakes before the blow- 
pipe. 

Sp. I. Blende. 

Genus VIII. Becomes eledlrlc when heated. 

Sp. I. Calamine. 

Genus IX. Tinges borax green. Blackens before 
the blow-pipe'. 

Sp. 1. Mountain blue. 

Colour blue. 

Sp, 2. Green carbonat of copper. 

Colour green. 

Genus X. Tinges borax green. Becomes attra6l- 
able by the magnet by the a<ftion of the blow- 
pipe. 

Sp. I. Brown iron ore. 

Colour brown. 

Sp, 2. Red iron ore. 

Colour fed. 

Genus XI. Tinges borax fmutty yellow. Be^ 
comes brownifti black before the blow-pipe. 

Sp. I. Carbonat of iron. 

Genus XII. Feels greafy, 

Sp. I. Steatites. 

( Black ore of Manganefe, Carbonat of 
manganefe. Mica.) 

ORDER IX. Sp. gr. from 2.39 to 1,7. 

Genus I. Luftre glafly. 

Sp. I. Opal. 

Sp, 2. Hyalite. 

Genus II. Luftre greafy. 

Sp. f. Pitchftone. 

Genus III. Luftre waxy or pearly. 

Sp, I. Staurolite. 

Class II. FUSIBLE. 

ORDER I, Sp. gr. from 19 to 10. 

Genus I. Cdbur yellow. 


Sp. 2 . 
sp. 3 . 
Sp. 4. 
Sp. 5 . 


sp, I. Native gold^ 

Genus II. Colour white. 

Sp. 1. Native filver. 

Genus III. Colour yellowifti white. 

Sp. I. Alloy of filver and gold, 

ORDER II. Sp. gr, from 7.786 to 4.5. 

Genus I. Flexible and malleable. 

Sp. I. Sulphuret of filver. 

** Brittle. 

Genus II. Tinges borax white. 

Sp. Tinftone. 

Genus III. Tinges borax green. 

Sp, I. Sulphuret of copper, x 
Colour bluifli grey. 

Sp. 2. Chromat of lead. 

Colour aurora red. 

Sp. 3. Purple copper, ore. 

Colour purple. 

Genus IV. Tinges borax faint yellow. Becomes^ 
black when expofed to the vapour of fulphuret 
of ammonia. 

Galena. 

Colour bluifh grey. Luftre metallic. 
Fragments cubic. 

Black lead ore. 

Colour black. Luftre metallic. 
Lead ochre. 

Colour yellow; grey, or red, Luftre ©► 
Carbonat of lead. 

Colour white. Luftre waxy. 
Phofphat of lead. 

Ufually green. Luftre waxy. Af- 
ter fufton by the blow-pipe cry- 
ftallizes on cooling.. 

Sp. 6 . Molybdat of lead. 

Colour yellow. Streak white. Luftre 
waxy. 

ORDER III. Sp. gr. from 4.35 to 3. 

* Hardnefs 14 to 9. 

Genus I. Melts without frothing into a grey en- 
amel. 

1. Garnet. 

Colour red. 

Genus II. Melts into a brownifti enamel. 

Sp, I. Shorl. 

Colour black. Opaque. 

Genus HI. Froths and melts into a white enamel, 
iS^. I. Tourmaline.* 

Becomes elediric by heat. 

Genus IV.. Froths and melts into a greenifh black 
enamel.. 

Sp. I. Bafalllne. 

Genus V. Froths and melts into a black enameL 
Sp. 1. Thallite. 

Colour dark green. 

2. Thumerftone.. 

Colour clove brown. 

** Hardnefs 5 to 8. 

Genus VI. Melts into a tranfparent glafs. 

Sp, I. Fluat of lime. 

« Powder phofphorefces when thrown 
on a hot iron. 

Genus VIL Melts into a black glafe. 

Sp. 


Sp 
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Sp. I. Hornblende* 

Genus VIII. Melts into a black bead with a ful 
phiireous fmell, and depofits a blue oxide on the 
charcoal. 

Sp, 1 . Sulphuret of tin. 

Genus IX. Melts into a brown glafs. Tinges 
borax' violet. 

Sp, I Afbeftoid. 

Colour green. 

Genus X. Melts into a brown (?) glafs. When 
fufed with potafs, and dilTolved in water, the 
folution becomes of a fine orange yellow, 

Sp. I. Chromat of iron. 

Genus XI. Before the blow-pipe yields a bead of 
copper. 

Sp, I. Red oxide of copper. 

( Sulphuret of copper. ) 

ORDER IV. Sp. gr. from 2.945 to 2.437. 

Genus 1 . Compofed of fcales. 

Sp, I. Talk. 

Feels greafy. Spanifh wax rubbed 
by it becomes pofitively eleftric. 

Genus II. Compofed of thin plates^ eafily fepa- 
rable from eacli other. 

Sp. I. Mica. 

Plates flexible and elaftic, may be 
torn but not broken. Spanifh 
wax rubbed by it becomes nega- 
• lively ele£lric. 

'Sp' 2 , Stilbite. 

Plates fomewhat flexible* Colour 
pearl white. Powder renders fy- 
rup of violets green. Froths and 
melts into an opaque white enamel. 

Sp, 3. Lepidolite. 

Colour violet. Powder white with 
a tint of fed. Froths and melts 
into a white femitranfparent ena- 
mel full of bubbles. 

Genus III. Texture foliated. 

Sp. I. Felfpar. 

^ Fragments rhomboid al, Hardqefs 

9 to JO. 

Sp. 2. Leu cite. 

Always cryftallized. White. Pow- 
der renders fyrup of violets green. 

Hardnefs 8 to 10. 

Sp. 3. Argentine felfpar. 

Always cryflallized. Two faces dead 
white, two filvery white. 

Sp. 4. Prehnite. 

Colour green. Froths and melts in- 
.to a brown enamel. 

Genus IV. Texture fibrous. Fibres eafily fepa- 
rated. 

Sp, I. Afbeflus. 

Feels fomewhat greafy. 

Genus V. Texture ftriated. 

Sp. I, jEdellte. j 

Abforbs water. Froths and melts 
-..into a. frothy mafs. 

Genus VI. Texture earthy or compad. 

Sp. I. tLazulite. ’ ' f 

, Froths and melts into a yellowifh 
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black mafs. If previoiifly calci- Ajuficial 
ned, gelatinizes with acids. . ^ 

Sp. 2. Borat of lime, ^ 

Tinges the flame greenifli, froths and 
melts into a yellowifh enamel gar- 
nifhed with fmall projedfiiig points. 

If the blafl be continued, thefc 
dart off in fparks. 

ORDER V. Sp. gr.' from 2.348 to 0.68. 

Genus I. Hardnefs ro. 

Sp. I. Obfidian. 

Colour blackifh, in thin pieces green, 

• Genus II. Hardnefs 6 to 8. 

Sp. I. Zeolite. 

Gelatinizes with acids. Becomes e- 
le6lric by heat. 

Genus III. Hardnefs 3 to 4. 

Sp. I. Amianthus. 

Feels greafy. Texture fibrous*^ 

Sp. 2 . Mountain cork. 

Elaflic like cork. 

Class III. FUSIBLE by the BLUE FLAME^ 
INFUSIBLE BY THE YELLOW, 

Genus I. Sp. gr. from 4.43 to 4.4. 

Sp. I. Sulphat of barytes. 

Genus II. Sp. gr. from 3.96 to 3.51. 

Sp. I. Sulphat of flrontites. 

Genus III. Sp. gr. from 2.31 1 to 2.167. 

Sp. 1. Sulphat of lime. 

Class IV. FUSIBLE, and partly EVAPORA- 
TING. 

ORDER I. Sp. gr. from 10 to 5. 

^Genu.s I. Colour white or grey. Luftre metallic. 

* Sp. gr. 9 to 10. 

Sp. I. Native amalgam. 

Tinges gold wLite. Creaks when cut. 

Sp. 2. Alloy of filver and antimony. 

Powder greyifh black. 

** Sp. gr. from 6.467 to 5.3C9, 

Sp. 3. Sulphuret of bifmuth. 

Melts when held to the flame of a 
candle. 

Sp. 4. Dull grey cobalt ore. 

Streak bluifli grey. Hardnefs to. 

When flruck emits an arfenical 
fmell. Luftre fcarcely metallic. 

Genus II. Colour red, at leaf! of the Ereak. 

Sp. I. Red filver ore. 

Burns with a blue flame. 

Sp. 2. Hepatic mercurial ore. 

Does not flame, but gives out mer- 
cury before the blow-pipe. 

Genus III. Colour blue. 

Sp. 1. Blue lead ore. 

Burns wu'th a blue flame and fulphu- 
reons fmell, and leaves a button of 
lead. 

Genus IV. Colour yellowifli green. 

Sp. I. Phofphat and arfeniat of lead combined! 

When fufed' by the blow-pipe, cry- 
ftallizes on icobling. • 

Genus V. Colour ufually that of copper. Sp. 






Artificial 
Syftem. 
t ^ 
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gr. 6:6084 to 6 6481. 

Sj>, I. Sulphuret of nickel. 

Exhales before the blow-pipe an ar- 
fenical fmoke. 

ORDER II. Sp. gr. from 4.6 to 3.44. 

Genus I. Colour grey. 

Sp» I. Grey ore of antimony. 

Burns with a blue flame, and leaves 
a white pxyd. 

Sj>. 2. Grey copper ore. 

Crackles before the blow-pipe. 
Genus II. Colour yellow. 

Sp. I. Pyrites. 

Burns with a blue flame and fulphu- 
reous fmell, and leaves a brownifli 
bead. 

Sp. 2. Yellow copper ore. 

Melts into a black mafs. 

Class V. EVAPORATING. 

ORDER I. Sp. gr. 13.6. 

Genus I. Fluid. 

Sp, I. Native mercury. 

ORDER II. Sp. gr. from 10 to 5.419. 

Genus I, Colour red. 

Sp. I. Native cinnibar. 

Genus II. Colour white or grey. Luflre me- 
tallic, 

Sp. I. Native bifmuth. 

Melts into a white bead, and then 
evaporates in a yellowifli white 
fmoke. Sp. gr. 9 to 9.5. 

Sp. 2 . Native antimony. 

Melts and evaporates in a grey fmoke. 
Sp. gr. 6.6 to 6.8. 

Sp. 3. Native arfenic. 

Evaporates without melting, and 
gives out a garlic fmell. 

ORDER III. Sp. gr. from 4.8 to 3. 33. 

Genus I. Colour red. 

Sp, 1. Red antimonial ore. 

Melts with a fulphureous fmell. Sp. 
g^-4'7- 

Sp. 2. Realgar. 

Melts with a garlic fmell. Sp. gr. 

3*384 

Genus II. Colour yellow. 

Sp. I. Orpiraent. 


A L O G Y. igg 

Class VI. SOLUBLE with EFFERVESCENCE Natural 
IN MURIATIC ACID. . Syam. _ 

Genus I. Sp. gr. from 4.^38 to 4.3. 

Sp. I. Carbonat of barytes. 

Genus II. Sp. gr. from 3.66 to 3.4. 

Sp. I. Carbonat of ftrontites. 

Genus III. Sp. gr. from 2.8 to i or under. 

Sp. I. Carbonat of lime. 

We have purpofely avoided giving names to the cl^f- 
fes, orders, and genera ; becaufe a more careful exami- 
nation will doubtlefs fuggell many improvements in the 
arrangement, and an artificial fyftem ought to be brought 
to a great degree of perfeft ion before its clafies, orders, 
and genera be finally fettled. 

We have excluded from this arrangement all thofe 
bodies which in the following fyftem are arranged un- 
der the clafs of combuftibles ; becaufe there can fcarce- 
ly be any difiiculty in diftinguifhing them both from 
the other clalfes and from oiie another. For fimilar 
reafons we have excluded the clafs of falts. 

Chap. IV. Natural System. 

Avicenna, a writer of the t ith century, divided mi- 
nerals into four clalfes ; ftones, falts, inflammable bodies, 
and metals (d). This diyifion has been, in fome mea- 
fure, followed by all fucceeding writers. Linnasus, in- 
deed, the firft. of the moderns who publilhed a fyftem of 
mineralogy, being guided by the external chara6lers 
alone, divided minerals into three clalfes, petra.^ tninera^ . 
fojfilia: but Avicenna’s clalfes appear among his orders. 

The fame remark may be made with refpe6l to the fyf- 
tems of Wallerius, Wolfterdorf, Cartheufer, and Jufti, 
which appeared in fuccellion after the firft publication 
of Linnaeus’s Syjlema Natura^ in 1736. At la ft in 
1758, the fyftem of Cronftedt appeared. He reinftated 
the clalfes of Avicenna in their place; and his fyftem 
was adopted by Bergman, Kirwan, Werner, and the 
moft celebrated mineralogifts who have written fince. 

We alfo lhall adopt his clalfes, with a few flight excep- 
tions; becaufe we are not acquainted with any other 
divilion which is intitle'd to a preference. ^ ^ 

AVe lliall therefore divide this treatife' into four clalfes. -.1 

I. Stones. II. Salts. III. Com.buftibles. IV. Ores. Claflesv - 

The firft clafs comprehends all the minerals which 
are compofed chiefly or entirely of earths ; the fecond, 
all the combination of acids and alkalies which occur 
in the mineral kingdom ; the third, thofe minerals which 
are capable of combuftion, and which confift chiefly of 
fulphur, carbon, and oil; the fourth, the mineral bo- - 
dies which are compofed chiefly of metals. 


Class I. EARTHS and STONES. 


T^^E lhall divide this clafs into three orders. The firft belonging to the firft order exhibit the fame homoge-'* 
order lhall comprehend all chemical combinations neous appearance to the eye as if they wei't limple ho- 
of earths with each other; the fecond order, chemical dies. We lhall therefore, for want of a better name, 
combinations of earths with acids ; and the third order, call the firft order Jimple ; the fecond order we fliall di- 
mechanical mixtures of earths or ftones. All the minerals ftinguifti by the epithet of faline ; and the third we lhall 

call 


(d) Corpora mineralia in quafuor fpecies dividuntur, fcilicet in lapides, et in liquifaaiva,Hulphurea, et fale.s. 
Et horum quasdam funt rarse fubftantiae et debilis compofitionis, et quaedam fortis fubftantiae, et quaedam dudi- 

bilia, et quaedam non. Avicenna de congelatione et conglutinatione lapidum. Cap. Theatrum Chemicum 

t.iv.p.997. r y ^ 
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ai 

Cronftedt's 

genera. 


5. Magnefian genus. 

6. Calcareous genus. 

7. Barytic genus. 

8. Strontiaja genus. 
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Earths and call (Aggregates ; becaufe moft of the minerals belonging 
to it conlili of various fimple Jlones, cemented, as it were, 

'' together. 

Order I. SIMPLE STONES. 

Cronstedt divided this order into nine genera, cor- 
refponding to nine earths ; one of which he thought 
compofed the Hones arranged under each genus. The 
names of his genera, were calcara^ Jilkay granatina^ 
argillacea^ micaca^ Jluores, ajbejlina^ %eolithic£^ magnefia. 
All his earths were afterwards found to be compounds, 
except the firft, fecond, fourth, and ninth. Bergman, 
aa therefore, in his Sciagraphia, firft publiflied in 1782, 

Improved, reduced the number of genera to five ; which was the 

number of primitive earths known wLen he wrote. Since 
that period three new earths have been difeovered. Ac- 
cordingly, in the lateft fyftems of mineralogy, the ge- 
nera belonging to this order amount to eight. Each 
genus is named from an earth ; and they are arranged 
in the neweft Wernerian fyftem, which we have feen, 

* as follows ; • 

1. Jargon genus. 

2. Siliceous genus. 

3. Glucina genus. 

4. Argillaceous genus. 

Mr Kirwan, in his very valuable fyftem of mineralo- 
gy, has adopted the fame genera. Under each genus, 
thofe ftones are placed, which are comp6fed chiefly of 
the earth which gives a name to the genus, or which 
at leaft are fuppofed to poflefs the charafters which di- 
ftinguifh that earth. 

Still defici- A little confideration will be fufficient to difeover 
that there is no natural foundation for thefe genera. 
Moft ftones are compofed of two, three, or even four 
ingredients ; and, in many cafes, the proportion of two 
or more of thefe is nearly equal. Now, under what 
genus foever fuch minerals are arranged, the earth which 
gives it a name muft form the fmalleft part of their com- 
pofition. Accordingly, it has not been fo much the 
chemical compofition, as the external chara6ler, which 
has guided the mineralogift in the diftribution of his 
fpecies. The genera cannot be faid properly to have 
any charadfer at all, nor the fpecies to be connedledby 
any thing elfe than an arbitrary title. This defedl, 
which muft be apparent in the moft valuable fyftems of 
mineralogy, feems to have arifen chiefly from an attempt 
to combine together an artificial and natural fyftem. 
As we have feparated thefe two from each other, it be- 
comes neceflary for us to attend more accurately to the 
natural diftribution of genera than has hitherto been 
done. We have accordingly ventured to form new ge- 
nera for this order, and we have formed them according 
to the following rules. 

New gene- The only fubftances which enter into the minerals 
T2U belonging to this order, in fuch quantity as to deferve 

attention, are the following : 

Alumina, Glucina, 

Silica, Zirconia, ^ 

Magnefia, Oxide of iron. 

Lime, Oxide of chromum, 

Barytes, Potafs, 
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All thofe minerals which are compofed of the fame Simple 
ingredients we arrange under the fame genus. Accord- . ^ 

ing to this plan, there muft be as many genera as there 
are varieties of combinations of the above fubftances ^x- 
ifting in nature.' The varieties in the proportion of the 
ingredients conftitute fpecies. We have not impofed 
names upon our genera, but, in imitation of Bergman*,* 
have denoted each by a fymbol. This fymbol is com-'^ 3 ^* 
ppfed of the firft letter of every fubftance which enters 
in any confiderable quantity into the compofition of the 
minerals arranged under the genus denotedTy it. Thus, 
fuppofe the minerals of a genus to be compofed of alu^ 
m'lnay ftlica^ and oxide of iron, we denote the genus by 
the fymbol aft. The letters are arranged according to 
the proportion of the ingredients ; that which enters in 
the greateft proportion being put firft, and the others 
in their order. . Thus the genus af is compofed of a 
confiderable proportion of alumina, of a fmaller propor- 
tion of filica, and contains leaft of all of iron. By this 
contrivance, the fymbol of a genus contains, within the 
compafs of a few letters, a pretty accurate deferiptiou 
of its nature and charader. Where the proportions 
of the ingredients vary in the fame genus fo much, that 
the letters which conftitute its fymbol change their 
place, we fubdivide the genus into parts ; and whenever 
the minerals belonging to any genus become too mime- 
rous, advantage may be taken of thefe fubdivifions, and 
each of them may be formed into a feparate genus. At 
prefent this feems unneceflary (e). 

The following is a view of the different genera be- 
longing to this order, denoted each by its fymbol. Every 
genus is followed by the fpecies included under it ; and 
the whole are in the order which we mean to follow in 
deferibing them : 

I. A. VI. I. 

Telefia, 


Corundum, 
Native alumina. 

II. AMC. 

Ruby. 

III. AIM. 

Ceylanite. 

IV. s. 

Quartz, 

Elaftic quartz, 
Flint, 

Opal, 

Pitchftone, 

Chryfoprafium. 

V. I. AS. 

Topaz, 

Sommite, 

Shorlite. 

2. SA. 

Rubellite, 

Hornflate, 

Hornftone, 

Chalcedony, 

Jafper. 

Tripoli. 


ASI. 

Micarell, 

Shorl, 

Granatite, 

2. SAI. 

Tourmaline, ' 
Argentine felfpar. 
Mica, 

Talc, ^ 

Bafaltine, 

Hornblende, 

Obfidian, 

Petrilite, 

Fclfite, 

VII. SAP. 

Felfpar, 

Lepidolitc, 

Leucitc. 

VIII. SAG. 

Emerald. 

IX. SAB. 

Staurolite. 

X. I. ASL. 

Chryfober)'!. 

2. SAL. 

Hyalite, 

.^delite. 

3. SAWL 


(e) We need hardly remark, that the laft three genera of Werner belong to the fecond order of the firft clafs 
of this treatife. 


Order T. 

Earths and j. SAWL, 

Stones. ^ Zeolite, 

^ Stilbite, 

Analcirne. 

4 . SLA. 

Lazulite. 

XT. SALT. 

Garnet, 

ThumerlTone, 

Prehnite, 

Thallite. 

XII. r. AMS. 

Cyanite. 

2 . MSA. 

Serpentine. 
XIII MSAI. 

Potftone, 
Chlorite. 
XIV. SLAM. 

Siliceous fpar. 
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XV. SAMLI. 

Argillite. 

XVI. SM. 

• Kiflekill, 

Steatites. 

XVII. MSI. 

Chryfolite, 

Jade. 

XVIII. SML. 

Aibeftus, 

Afbellinite. 

XIX. I. SILM. 

Pyroxen, 

Afbeftoid. 

2. SMIL. 

Adlinolite. 

XX. SL. 

Shillofe horndone. 

XXI. zs. 

Zircon. 


^5 

G. 1. A. 
Jrciefia. 


1 ’ ^ Ann de 
jf Chim, xvii, 

!! 313- 

f t Plate 
|: XXXVI. 
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Genus I. a. 

SPECIES I. Telefia (f). 

Oriental ruby y_fapphire, apd topa% of mineralogifts.— 
Ruhis orient of De Lifle. 

Three ftones, diltinguiihed from each other by their 
colour, have long been held in high ellimation on ac- 
count of their hardnefs and beauty. Thefe ftones were 
known among lapidaries by the names of ruby^ fapphire^ 
and topazy and the epithet oriental was ufually added, to 
diftinguifh them from other three, known by the fame 
names and the fame colours, but very inferior in hard- 
tiefs and beauty. Mineralogifts were accuftomed to 
confider thefe ftones as three dlftinft fpecies, till Rome 
de Lifle ohfervcd that they agreed in the form of their 
cryftals, their hardnefs, and moft of their other proper- 
ties. Thefe ohfervations were fufficient to conflitute 
them one fpecies ; and accordingly they were made one 
fpecies by Rome de Lifle himfelf, by Kirwan, and fe- 
veral other modern mineralogical writers. But this 
fpecies was dcftitute of a proper name, till Mr Hauy, 
whofe labours, diftinguiflied equally by their ingenuity 
and accuracy, have contributed not a little to the pro- 
grefs of mineralogy, denominated it telejia, from the 
Greek word r-xfo-tcf, which r!gnifies/>^;y><^. 

The telclia is found in the Eafl Indies, efpecially in 
Pegu and theifland of Ceylon ; aiid it is moft common- 
ly cry ftdllized. The cryftals are of no great fize : Their 
primiti<ue form, according to Mr Hauy, is a regular ftx- 
iided prifm, diviilble in diredlions parallel both to its 
hafes and its fides ; and confequently giving for the 
form of its primitive nucleus, or of its integrant molecule^ 
an equilateral three-ftded prifm*. The moft ufual va- 
riety is a dodecahedron, in which the telefia appears un* 
der the form of two very long ftender fix-fided pyra- 
mids, joined hafe to bafef. The fides of thefe pyramids 

SuppL. VoL. II. Part I. 
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are ifofceles triangles, having the angle at their vertex Simple 
2d® 54', and each oP thofe at the bafe y'S® 48' (g). Ato nes.- ^ 
The inclination of a fide of one pyramid to a contigu- '' 
ous fide of the other pyramid is 139® 54^ J. In fome f /^;Wand 
fpecimens the fummits of the pyramids are wanting, fo ^'ome ds 
tliat the cryftal has the appearance of a fix Tided prifm, 
fomewhat thicker in the middle than towards the extre-^^*^* 
mities §, The three alternate angles at each extremity of § ** 

this prifm are alfo fometirnes wanting, and a fmall trian- 
gular face inftead of them, which renders the hafes of the 
fiippofed prifm nine-fided. The inclination of each of 
thefe fmall triangles to the bafe is IZ2^ 1 8 <[[. For figures ibid, 
of thefe cryftals we refer the reader to Rome de Lifie 
and Hauy II . y 

The texture of the telefia is foliated, and the joints 
are parallel to the. bafe of the prifm *. Its lullre va- * Hauyi 
vies from 3 to 4 (h). Tranfparency ufually 3 or 4, 
fometirnes only 2. It caufes only a fingle refradfion. 

Specific gravity from 4. to 4.288. Hardnefs from 15 
to 17. It is either colourlefs or red, yellow or blue. 

Thefe colours have induced lapidaries to divide the te- 
Idia into the three following varieties. 

Variety i. Red telefia. 

Oriental ruby. 

Colour carmine red, fometirnes verging towards vio- 
let. Sometimes various colours appear in the fame ftoiie, 
as red and white, red and blue, orange red. Hardnefs 
17. Sp. gr. 4.288. 

Variety 2. Yellow telefia. 

Oriental topaz. 

Colour golden yellow. Tranfp. 4, Hardnefs ij, 

Sp. gr. 4.0106. 

Variety 3. Blue telefia. 

Oriental fapphyr. 

Colour Berlin blue, often fo very faint that the ftonc 
appears almoft colourlefs. Tranfp. 3, 4, 2. Hardnefs 
17. Sp. gr. 3.991 to 4.0S3 f. That variety is not f Gr^w 7 /<f, 
probably the fame with the fapphyr of the ancients, tStichol/ons 
Their fapphyr was diftinguiflied by gold-coloured fpots, 7 ®"^*“** 
none of which are to be feen in the fapphyr of the mo- 
denis 

A fpecimen of this laft variety, analyfed by Mr YdidL-Theophra- 
proth, was found to contain in 100 parts, 

98 5 alumina, 

1 .0 oxyd of iron, 

0.5 lime, 

JOO.O J j Beltrage, 

The colouring matter of all thefe varieties is, accord* i. 81. 
ing to Bergmaids experiments, iron in different llates 
of oxydatioh. He found that the topaz contained .06, 
the ruby .1, and the fapphyr .02 of that metal ||. But |( Bergman, 
when thefe experiments were made, the analyfls of ftones u. 96. 
was not arrived at a fufficient degree of perfe6Iion to 
enfure accuracy. No conclufion, therefore, can be 
drawn from thefe experiments, even though we were 
certain that they were made upon the real variecies of 
telefia. 

C C SPECIES 


rciv XiBuv, 
p. 100. 


(f) See Kirwan^ s Mineralogy, I. 250. — Gmelin^s Syftema Natura of Linnaeus, III. i^o,^^Rome de Lijle^s 
CryJlallographie, \\. 212. — Bermanni Opufcula, II. 72. 

■ (g) In fome inftances, the angle at the vertex is 31®, thofe at the bafe 74® 30', and the inclination of two 
triangles 122® 36'. See Hauy, ibid, 

(h) When the kind of luftre is not fpecified, as in the prefen t inftance, the common is always meant. 

: A 
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SPECIES 1 . Cornndiim (i). 

Corundum Gmelin — Admanthie Jpar of Klaproth 
and Kirvvan Corhidon of Hauy : — Corivindimi of 
Woodward. 

This {tone, tlioiighit appears to have been known to 
Mr Woodward, may be faid to have been iirft diftiii- 
gnifhed from other minerals by Dr Black. In 1768, 
Mr Berry, a lapidary in Edinburgh, received a box of 
it from Dr Anderfon of Madras. Dr Black afcertain- 
cd, that thefe fpecimens differed from all the (tones 
known to Europeans ; and, in confequence of its h^rd- 
nefs, it obtained the name of adamantine /par. Not- 
withitanding this, it could fcarcely be faid to have been 
known to European mineralogifts till Mr Greville of 
Eondon, who has done lo much to promote the fcience 
of mineralogy, obtained fpecimens of it, in j 784, from 
India, and diftributed them among the molt eminent 
chemii'ls, in order to be analyfed. Mr Greville alfo 
learned, that its Indian name was Corundum. It is 
found in Tndoftan, not far from the river Cavery, which 
is fouth from Madras, in a rocky matrix, of confider- 
able hardnefs, partaking of the nature of the ftone it- 
Garro’iv f^lf*. It occiirs alfo in China; and a fubftance, not 
matrix of corundum, has been found in Teree, 
cbolfons one of the weftern iflands in Scotland f . 

Jour, ii. The corundum is ufually cryftallized. Its primitive 
540. form, difeovered by Mr Elauy J and the Count de Bour- 
non J, is a rhomboidal parallelopiped, whofe fides are 
t Jour, de ^qtial rhombs, with angles of 86"^ and 94°, according 
Min N® to Bournon, or whofe diagnonals are to each other as 
xxviii. 16;. y'ly to according to Hauy ; which is very near- 

§ j fame thing C. The mod common variety, for the 

ii. 541 primitive form has never yet been tound, is the regular 
t Fig- 3- fix-fided prifm, the alternate angles of which are fome- 
il Fig. 4 times wanting ||, and the triangular faces, which occupy 
their place, are inclined to the bafe at an angle of 122® 
* De Bour- Sometimes the corundum is cryftallized in the 

form of a (ix-fided pyramid, the apex of which is gene- 
rally wanting. For a defeription and figure of thefe, 
and all the other varieties of corundum hitherto obfer- 
ved, we refer the reader to tlie differtation of the Count 
f See alfo de Bournon on the fubjedl f. 

Irtauy, Jour, texture of the corundum is foliated, and the na- 

joints are parallel to the faces of the primitive 
rhomboidal parallelopiped. Luftre, when in the di- 
redlion of the laminie, 3 ; when broken acrofs, o. O- 
pake, except when in very thin pieces. Hardnefs i 
i Klaproih gp from 37.10 to4. 180J. Colour grey, often 
Mir Gre various mades or blue and green. 

^Hle, Ni. According to the analylis of Klaproth, the corun- 
eholfons dum of India is compofed of 
JourJiiuii, alumina, 

5.5 filica, 

1.25 oxide of iron, 

§ Beitrdge, ^6.2^ 

i. 77. 
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Earths and 
Stones. 


Corundum. 
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Y. 

Clafs I. 

Vom China of 

Simple 

84.0 alumina, 

Stones. 

6.5 filica. 


7.5 oxide of iron, 


98.0H. 

\\Uid.l.ys* 

ling the quantity of filica 

and of iron . 


which thefe analyfes exhibit in the corundum, we have 
been induced to include it in the prefent genus on ac- 
count of the ftrong refemblance between it and the 
third variety of telefia. The flriking rdemblance be- 
tween the cryftals of telefia and corundum will appear 
evident, even from the fiiperficial defeription which we 
have given ; and the obfervations of De Bournon <[[ ren- ^ Nichole 
der this refemblance Hill more Hriking. It is not Jour^ 

probable, therefore, as Mr Greville and the Count de*”‘^‘ 
Bournon have fuggelled, that corundum may be only 
a variety of telefia, and that the feeming difference in 
their ingredients is owing to the impurity of thofe fpe- 
cimens of corundum which have hitherto been brought 
to Europe. Let not the difference which has been 
found in the primitive form of thefe Hones be confidcr- 
ed as an infuperable objedlion, till the fubjed has been 
again examined with this precife objed in view ; for no- 
thing is^afier than to commit an overfight in fuch dif- 
ficult examinations. 
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SPECIES 3. Native alumina (k). Native alu^ 

This fubHance has been found at Halles in Saxony 
in compad kidney-form maffes. Its confiHence is earthy.. 

LuHre o. Opaque. Hardnefs 4. Brittle. Sp. gr. mo- 
derate. Feels foft, but meagre. Adheres very (lightly 
to the tongue. Stains very (lightly. Colour pure white. 

Does not readily diffufe itfelf in water. 

ItconfiHsofpure alumina, mixed with a fmall quantity 
of carbonat of lime, and fometimes of fulphat of lime *. * Sdreber,. 

a8 

Genus II. amc. g.II.amc, 

SPECIES I. Ruby (^), Ruby. 

Spinel and baiafs Ruby of Kirwan — Ruby of Hauy 
— Rubis fpinelle o^oedre of De Lifie — Spinellus of 
Gmelin. 

This Hone, which comes from the idand of Ceylon, 
is ufually cryHallized, The primitive form of its cry- 
Hals is a regular odtohedron, compofed of two four- 
fided pyramids applied bafe to bafe, each of the fides 
of whicli is an equilateral triangle f (m). In fome cafes | Fig. 5. 
two oppofite fides of the pyramids are broader than the 
other two ; and fometimes the edges of the odlohcdron 
are wanting, and narrow faces in their place. For fi- 
gures and deferiptions of thefe, and other varieties of 
thefe cryftals, we refer the reader to Rome de Lijle and 
the Abbe EJlner _ ;f Cry^l. ii. 

The texture of the ruby is foliated. Its luHre is 3. ^2C. FJi- 
Tranfp. 3.4. It caufes a fingle refradtion. Hardnefs'^^^ 

13. Sp. gr. 3.570 § to 3.625 Colour red ; If deep, 

the ruby is ufually called balafs ; if pale rofy, fpinelL ^ Hatcheitt- 

The and Gr#- 
ville. 


(1) See Kir'wan^s Mineralogy, I . — Klaproth in Beob. der Berlin., VIII. 295. and Beitrdge, I, 47 . — Mr Greville 
and the Count de Bournon in the Philofophical TranfaSions 1798, p. 403. and in NicholforPs Journal, II. 540. and 
HI. 5.— ATr Hauy Jour, de Phyf, XXX. 193. and Jour, de Min. N^‘ XXVIII. 262. 

(k-) See Kirovan* s Mineralogy, T. 175* ?^iid Schreber, I5. Stuck, p. 209. 

(l) See Kirovan* 5 Min. I. 253 . — Rome de Lifie, II. 224 . — Klaproth Beob. der Berlin, III. 336. and Beu 
trdge, II. I — Vauquelin Ann. de Chim. XX VH. 3. and XXXI. 141. 

(m) We (hall afterwards diHinguifh this odohedron either by the epithet regular or aluminiform, becaufe it h 
the well-known form of cryftals of alum. 
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£arthi and The ruby, according to the analyfis of Vauquelin, is 
Stones, compofed of 86.00 alumina, 

8.50 magnefia, 

5.25 chromic acid. 


203. 

Simple 

Stones. 

— V— ^ 


^ Ann. de 
Chim. xxvii. 

15- 

^ Plinii^ 

•1.37. C.9. 
29 

G. III. AIM. 
Ceylanite. 

Cryjlallog, 
iii. i$o. 
Note %i. 


$ Hauy, 
your, de 
Min. 
xxxviii. 
264. 

II lbid.26z, 

^ Hauy. 
f Defcotils* 


Ann* de 
Chim, xxiii. 
113* 

30 

G.IV. s. 
Quartz. 

§ Kirivans 
Min, i. 241 


[) your, de 
Min. ■ 
xxviii. 155 . 
^ Fig. 6. 


t Fig. 7- 


^ Cryjlal. 

ii. 71. 

J Mem. 
Par. 1786 , 
p. 78. See 
alfo Lame- 
therhy Jour 
de Phyf, 
Xiii. 470. 
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The ancients feein to have clafled this ftone among 
their hyacinths f . 

Genus III. aim. 

SPECiRS I. Ceylanite. 

The mineral denominated ceylanitCy from the ifland of 
Ceylon, from which it was brought into Europe, had 
been obferved by Rome de Lifle ;j: ; but was firft de- 
fcribed by La Metherie in the Journal de Phyfique for 
January 1793. 

It is moft commonly found in rounded mafles ; but 
fometimes alfo cryftallized. The primitive form of its 
cryftals is a regular octahedron : it commonly occurs 
under this form, but more commonly the edges of the 
oClahedron are wanting, and fmall faces in their place §, 

The fraClure of the ceylanite is conchoidal |(. Its 
internal luftre is glaffy. Nearly opaque, except when 
in very thin pieces. Hardnefs 12. Sp. gr. from 
3.7647 * to 3.793 f. Colour of the mafs, black ; of 
very thin pieces, deep green. Powder, greenifli grey. 
According to the analyfis of Defcotils, the ceylanite is 
compofed of 68 alumina, 

16 oxide of iron, 

1 2 magnefia, 

2 filica. 

98 1 

Genus IV, s. 

SPECIES I. Quartz §. 

This ftone, which is very common in moft mountain- 
ous countries, is fometimes cryftallized, and fometimes 
.amorphous. The primitive form of its cryftals, accord- 
ing to Mr Hauy, is a rhomboidal parallelopiped ; the 
angles of whofe rhombs are 930 22', and 86'" 38'; fo 
that it does not differ much from a cube ||. The moft 
common variely is a dodecahedron *, compofed of two 
fix-fided pyramids, applied bafe to bafe, whofe Tides are 
ifofceles triangles, having the angle at the vertex 40°, 
and each of the angles at the bafe 70° ; the inclination 
of a fide of one pyramid to the contiguous fide of the 
other pyramid is 104°. There is often a fix-fided prifm 
interpofed between the two pyramids, the Tides of which 
always correfpond with thofe of the pyragiids f . For a 
defeription and figure of the other varieties of quartz 
cryftals, and for a demonftration of the law which they 
have followed in cryftallizing, we i-efer the reader to 
Rome de Lifle J and Mr Hauy §. 

The texture of quartz is more or leis foliated. Frac- 
ture, conchoidal or fplintery. Its luftre varies from 3 
to I, and its tranfparency from 4 to 1 ; and in fome 
cafes it is opaque. It caufes a double refradtion. Hard- 
nefs, from 10 to II. Sp. gr. from 2.64 to 2.67, and 
in one variety 2.691. Its colour is exceedingly va- 
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rious ; a circumftance which has induced mineralogifts 
to divide it into numerous varieties. Of thefe the fol- 
lowing are the chief ; 

1. Pure colourlefs, perfciftly tr.anfparent cryftallized 
quartz, having much the appearance of artificial cryftal: 
known by the name of rock cryjiaL 

2. Quartz lefs tranfparent, and with a fplintery frac- 
ture, has ufually been diftinguifhed by the name of 
quart%y and feparated from rock cryftal. As there is 
no occafion for this feparation, we have, in imitation of 
Mr Hauy, chofen the word quartz for the fpecific narne^ 
comprehending under it all the varieties. 

3. Blood red quartz ; formerly called compojlella hya* 
cinthy and by Hauy quarts hematoide. It owes its colour 
to oxide of iron. The mineral known to mineralogifts 
by the name of ftnopley and confidered by them as a va- 
riety of jafpery has been difeovered by Dolomieu to be 
merely this variety of quartz in an amorphous ftate *, * J our. de 

4. Yellow quartz ; called falfe topaz. M/n 

5. Rofy red quartz ; called Bohemian ruby. xxviii. 255* 

For a fuller enumeration of thefe varieties, we refer 

the reader to Smeiffer^s Mineralogy f, Ktrnjoaids Miner- \ h 89. 
alogy J, and Gmelin’s edition of the Syjlema Natures of| i. 244, 
Linnaeus^. This laft writer, however, has arranged fe- j iii, 194, 
veral minerals under quartz which do not belong to it. 

Pure quartz is compofed e'ntirely of filica ; but fome 
of the varieties of this fpecies are contaminated with 
metallic oxides, and with a fmall quantity of other 
earths. 

SPECIES 2. Elaftic Quartz (n). Elaftl- 

This Tingular ftone is moderately elaftic, and flexible 
in every diredlion. Texture, earthy. Luftre o or i. 
Hardnefs, 9. Brittle. Sp. gr. 2.624. Colour, greyifti 
white. Phofphorefces when feraped with a knife in the 
dark. The fpecimeii analyfed by Mr Klaproth con- 
tained 96.5 filica, 

2.5 alumina, 

5 oxide of iron. 


99-5 


II Beitrage, 

ii. 1 1 6 . 


SPECIES 3. Flint (o). 

Pyromachus — Pierre a fufil — Silex of Hauy. 3^ 

This ftone, which has become fo neceffary in modern 
war, is found in pieces of different fizes, and ufually of 
a figure more or lefs globular, commonly among chalk, 
and often arranged in fome kind of order. In Saxony 
it is faid to have been found cryllallized in hexahedrons, 
compofed of two low three-Tided pyramids applied bafe 

tn * Gmetm / 

^ X * . O T r r 1 SyftemaNa- 

Its texture is compact. Its fradture, fmooth con- turay iii. 
choidal. Luftre, external, o, the ftones being always 3xB. 
covered by a white cruft; internal, i, inclining to 
greafy. Tranfp. 2; when very thin, 3. Hardnefs, Jo 
or ir. Sp. gr. from 2.58 to 2.63. Colour varies 
from honey yellow to brovvnifli black. Very brittle, 
and fplits into fplinters in every diredlion. Two pieces 
of flint rubbed fmarfly together phofphorefce, and emit 
a peculiar odour. When heated it decrepitates, and be- 
comes white and opaque, When expofed long to the 
, C c 2 air 


(n) Kirwan^s Min, I. 316. — Gerhardy Mem, Berlhiy 1783, 107. — KlaprotPs Beitr'dgey 2 Band, 113. See al- 
fo Jour, de Phyf, XL I. 91. 

(o) Kirwan^s Min, I. 301. — Dolomieuy Jour, de Min, N° XXXIII. 693. and Salhety ibid, 713. Thefe laft 
gentlemen give the only accurate account of the method of making gun flints. 
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Earths and air it often becomes covered with a white crull. 
Stones, fpecimen of flint, analyfed by Klaproth, contained 

98.00 filica, 

,50 lime, 

;25 alumina, 

0.25 oxide of iron, 

1. 00 water. 


R 

A 


* 100 . 00 * 

i.46. Another fpecimen, analyfed by Doloinien, was com- 

pofed of 97 filica, 

1 alumina and oxide of iron, 

2 water. 


f Jour, de 1 00 

The white cruft with which flint is enveloped, con- 
xxxiii. 702. ingredients, and alfo a little carbonat of 

lime. Dolomieii difeovered that water is eftential to 
flint ; for when it is feparated by heat the ftone lofes its 
iUid, properties J. 

The manufadture of gun flints is chiefly confined to 
two or three departments in France. The operation 
is exceedingly Ample ; a good workman will make loco 
flints in a day. The whole art confifts in ftriking the 
ftone repeatedly with a kind of mallet, and bringing oft 
at each ftroke a fplinter, fliarp at one end and thicker 
at the other. Thefe fplinters are afterwards fhaped at 
pleafure, by laying the line at which it is vviflied they 
fhoiild break, upon a fliarp iron inftrument, and then 
giving it repeatedly fmall blows with a mallet. During 
the whole operation the workman holds the ftone in his 
S IM hand, or merely fupports it on his knee §. 

33 SPECIES 4. Opal(p). 

Opal. This ftone is found in many parts of Europe. It is 

ufually amorphous. Its fraefture is conchoidal, com- 
monly fomewhat tranfparent. Hardnefs from 6 to 10. 
Sp. gr. from 1.7 to 2.66. The lownefs of its fpeciftc 
gravity, in fome cafes, is to be aferibed to accidental 
cavities which the ftone contains. Thefe are fometimes 
filled with drops of water. Some fpecimens of opal have 
‘ the property of emitting various coloured rays, wu’th a 
particular effulgency, when placed between the eye and 
the light. The opals which poftefs this property, are 
diilinguiflied by lapidaries by the epithet orieitial ; and 
often by mineralogifts by the epithet noliJls, This 
property rendered the ftone much efteemed by the an- 
cients. 

Variety f. Opal cdler — Opalus nohilis. 

Luftre glaffy, 3. Tranfp. 3 to 2. Hardnefs, 6 to 8. 
Colour, ufually light biuifh white, fometimes yellow or 
green. When heated it becomes opaque, and fome- 
times is decompofed by the a6fion of the atmofphere. 
Hence it feems to follow, that water enters eftentiaily 
into its compofition. A fpecimen of this variety, ana- 
lyfed by Klaproth, contained 
90 filica, 

10 water. 
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various, greys, yellows, reds, browns, greens of different Simple 
kinds. ^ , btones.^ 

Specimens of this variety fometimes occur with rifts : 
thefe readily imbibe water, and therefore adhere to the 
tongue. Thefe fpecimens fometimes become tranfpa- 
reut when foaked in water, by imbibing that fluid. 

They are then called hydr'ophanes. 

Variety 3. Cat’s eye*. * Kirwan*s 

This variety comes from Ceylon, and is feldom feen 
by European mineralogifts till it has been poliftied by 
the lapidary. Mr Klaproth has deferibed a fpecimen 
which he received in its natural (late from Mr Greville^ 
of London. Its figure was nearly fquare, with fharp 
edges, a rough fiirface, and a good deal of brilliancy. 

Its texture is imperfeiftly foliated. Luftre greafy, 2. 

Tranfp. 3 to 2. Hardnefs 10. Sp. gr. 2.56 to 2.66. 

Colour, grey; with a tinge of green, yellow, or white : 
or brown, with a tinge of yellow or red. In certain 
pofitions it refleCls a fplendid white, as does the eye of 
a cat ; hence the name of this ftone. 

IVo fpecimens, analyfed by Klaproth, the firft from 
Ceylon, the other from Malabar, were compofed of 


^ Beitrage^ 
L 153 - 


95.00 

94.50 filica, 


i- 7 i 

2.00 alumina, 


J.50 

1.50 lime, 


0.25 

0.25 oxide of iron. 


98 .jt 

98 2 st 

f Beifrdge^ 
i. 94. 

SPECIES C. Pitchftone?. 

i Ibid, 


Menelites, 

p. 96. 


TOO * 

Variety 2. Semi- opal. 

Fracture, imperfeiftly conchoidal. Luftre, glafly, 2. 
Tranfp. 2 to 3. Hardnefs, 7 to 9. Its colours are very 


This ftone, which occurs in different parts of Ger- Pirchftone. 
many, France, and other countries, has obtained its 5 
name from fome refemblance which it has been fuppofed 
to have to pitch. It is moft ufually in amorphous pieces 
of different fizes-; and It has been found alfo cryitalli- 1^87^ p.86» 
zed in fix-fided prifins, terminated by three- fided pyra- 
mids. 

Its texture is conchoidal and uneven, and fometimes 
approaches the fplintery. Luftre greafy, from 3 to i. 

Tranfp. 2 to 1, fometimes o. Hardnefs 8 to 10. Ex- 
ceedingly brittle ; it yields even to the nail of the fin- 
ger. Sp. gr. 2.049 to 2.39. Its colours are nume- 
rous, greyllh black, bluiftr grey, green, red, yellow of 
different ftiades. Sometimes feveral of thefe colours ap- 
pear together in the fame ftone. A fpecimen of pitch- 
ilone from Mefnil-montant near Paris [j, analyfed byj|5ggy^^_^ 
Mr Klaproth, contained de Phyf, 

83.5 filica, xxxi. 219, 

1 1. o air and water, 

i.o alumina, 

.5 iron, 

.5 lime and magnefia. 

98.5 ^ Beitrh'ge^ 

SPECIES 6. Chryfoprafinm 35 

This mineral, which is found in different parts of Chryfopra- 
Germany, particularly near Kofemlitz in Silefia, is 
ways amorphous. Its frafture is either even or incli- 
ning to the fplintery. Scarcely any luftre. Tranfp. 2 
to 3. Hardnefs 10 to 12. Sp. gr. 2.479. Colour, 
green. In a heat of 130'’ Wedgewood it whitens and 
becomes opaque. 

A 


(p) Kirwards Min, I. 289. — Hauy, your, d^HiJl, Nat, II. 9. — Delius, Nouv. Jour, de Phyf, I, 45. 
(q^) Ktrwards Min* I. — Lehmann, Mem, Berlin, 1755, p. 202,^Klaproth Beitrage, II. 127. 
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Eanhs and A fpecimen of this analyfed by Mr Klaproth, 

Stones, contained 96.i6filica, 

i .oo oxide of nickel, 

0.83 lime, 

C.08 alumina, 

0.08 oxide of iron. 

j Beitr^ge^ 9^* ^5 1* 

Genus V. i. as. 

.G. V. I. AS, SPECIES I. Topaz (r). 

T opaz. Occidentol ruby^ topaz^ and fapphyr* 

The name topaz has been reftridfed by Mr Hauy to 
the flones called by mineralogifts occidental ruby, topaz, 
and fapphyr; which, agreeing in their cryftallization 
and molt of their properties, were arranged under one 
fpecies by Mr Rome de Lille. The word iopaz^ deri- 
ved from an idand in the Red' Sea (s), where the an- 
cients ufed to find topazes, was applied by them to a 
mineral very different from oiirs. One variety of our 
topaz they denominated chryfolite. 

The topaz is found in Saxony, Bohemia, Siberia, 
and Brazil, mixed with other minerals in granite rocks. 

It is commonly cryllallized. The primitive form of 
its cry Hals is a prifm whofe fides are rectangles, and 
bafes rhombs, having their greatell angles 124'^ 22', 
f Uaiyy and the integral molecule has the fame form ; and the 

Jour, de height of the prifm is to a fide of the rhoraboidal bafes' 

as 3 to 2 :f. The different varieties of topaz cryllals hi 

I Eig. 8. therto obferved, amount to 6. Five of thefe are eight- 

dded prifms, terminated by four Tided pyramids, or 
wedge fhaped fummits, or by irregular figures of 7, 13, 
§ Fig. 9. or 15 fides J ; the laff variety is a twelve-fided prifm, ter- 
minated by fix-fided pyramids wanting the apex. For 
an accurate defeription and figure of thefe varieties we 
refer the reader to Mr Hauy |[. 

II Jfiur, de The texture of the topaz is foliated. Its luffre is 
Mht^ibid, from 2 to Tranfp. from 2 to 4. It caufes a double 

refraction. Flardnefs 12 to 14. Sp. gr. from 3.53 ii 
to 3.564. The Siberian and Brazil topazes, when 
heated, become pofitively eledlrified on one fide, and ne- 
^Hau' other It is infufible by the blow- 

* pipe. The yellow topaz of Brazil becomes red when 
expofed to a ftrong heat in a crucible ; that of Saxony 
becomes white by the fame procefs. This fliews us 


that the colouring matter of thefe two fto-nes is diffe- 
rent. 

The colour of the topaz is various, which has indu- 
ced mineralogifts to divide it into the following va- 
rieties : 

1. Red topaz, of a red colour inclining to yellow; 
called Brazilian or occidental ruby, 

2. Yellow topaz, of a golden yellow colour, and 
fometimes alfo nearly white ; called occidental or Brazil 
topaz. The powder of this and the following variety 
caufes fyrup of violets to affume a green colour 

^ Fauque-^ 3* SaxoTi topaz. It is of a pale wine yellow colour, 
Jour.dediVid fometimcs greyifti white. 

Mhi. N° 

xxix. 165. 


A L O G Y. 205 

4. Jltgue marine^ It is of a bluifti or pale green Simvle 

colour. Stones. 

5. Occidental fapphyr. It is of a blue colour; and fome. 
times white. 

A fpecimen of white Saxon topaz, analyfed by Vau- 
queiin, contained 68 alumina, 

3 : fi lica. 

99 * J,ur, de 

SPECIES 2. Sommite. 

This ftone was called fommite by La Metherie, 
the mountain Somma, where it was firft found. It is Sommite. 
ufually mixed with volcanic produdlions. It cryftallizes 
in fix-fided prifms, fometimes terminated by pyramids. 

Colour white. Somewhat trail fparent. Sp. gr. 3.2741. 

Inhifihle by the blow-pipe. According to the analyfis 
of Vauquelin, it is compofed of 
49 alumina, 

46 filica, 

2 lime, 

I oxide of iron. 


98! 

SPECIES 3. Shorlite 


f Ibid, 
xxviii. 2,79, 

This ftone, which received its name From Mr \ Kir’uMins 

roth, is generally found, in irregular oblong maffes ox MinA, 2,^6^ 
columns, inferted in granite. Its texture is foliated. 

Fracture uneven. Liiftre 2. Tranfparency 2 to i. Hard- 
nefs 9 to 10. Sp. gr. 3.53. Colour greenifii white, 
or fulphur yellow. Not altered by heat. According 
to the analyfis of Klaproth, it is compofed of 
50 alumina,. 

50 filica. 


ICO 

Genus V. 2. sa. 

SPECIE? 4. Rubellite (t). 

Red JJdorl of Siberia^ 

This ftone is found in Siberia mixed with white 
quartz. It is cryftallized in fmall needles, which are 
grouped together and traverfe the quartz in various di- 
re6lioiis. Texture fibrous. Fradtiire even, inclining 
to the conchoidal. Tranfparency 2 ; at the edges 3. 
Hardnefs 10. Brittle. Sp.gr. 3.1. Colour crimfon, 
blood or peach red. By expofure to a red heat it be- 
comes (now white ; but lofes none of its weight. .It 
tinges foda blue, but does not melt with it. 

According to the analyfis of Mr Bindheim, it is com- 
pofed of 57 filica, 

35 alumina, 

5 oxides of iron and manganefe. 

SPECIES 5. Flornflate (u). 

Shlflofe porphyry. 

This ftone, which occurs in mountains, is generally 
amorphous ; but fometimes alfo in columns. Struc- 
ture 


37 

G. V. 2. SAi. 
Rubellite. 


40 

Horrflafie* 


(r) Kirwan^s Min, I. 'i^\,-—Pott, Mem. Berlin^ ^ 747 > ^6,-- Margraf ibid. 1776, p. 73. and 160. — Hen^ 

kcL AB. Acad. Nat, Cur. IV. 316. 

(s) It got its narhe from to feeh ; becaufe the ifland was often furrounded with fog, and therefore diffi- 

cult to find. See Plinlt lb. 37. c. 8. 

(t) Klrwan^s Min, I. 288. Bindheim^ CreWs Annals^ I792> p. 320. 

(u) Klrwan‘*s Min, I. 307. — Wiegleh^ CreWs Annals y 1787. i 302.— See alfo Smml, Naiut^^ 

Htjl, Aufsdzey p, 207. 
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Eanhs and ture flaty. Texture foliated. Fra(5lure uneven and fplin- 
tery ; fcrinetimes approaching the conchoidal. Luftre o. 
Tranfparency i or o. Hardnefs about lo. Sp. gr. 
from 2.512 to 2.7. Colour different fliades of grey^ 
from q/b to llui/b or oUn)e green. Melts at 145^ Wedge- 
wood into an enamel. A fpecimen, analyfed by Wedge- 
wood, contained 73.0 filica, 

23.9 alumina, 

3.5 iron. 


I CO. 4 

HontLie. species.6. Hornftone (x). 

Petrojiley : — Chert, 

Th is {lone, which makes a part of many mountains, 
is ufually amorphous ; but, as Mr Kirwan informs us, 
it has been found cryilallized by Mr Beyer on Schnee- 
berg. Its cryftals are iix-fided prifms, fometimes ter- 
minated by pyramids : hexahedrons, confiding of two 
three-fided pyramids applied bafe to bafe ; and cubes, 
# Kir’wan^ or fix-fided plates *. Its texture is foliated. Fra<Slure 
i. 303. 


f Schmeif^ 
fers Min, 
i. 103. 


^ Ibid. p. 

305* 

4X 

Chalcedo- 

ny. 


Clafs I. 

Simple 
Stones 


fplintery, and fometimes conchoidal. L.udre o. Tranf- 
parency I to 2. The crydals are fometimes opaque. 
Hardnefs 7 to 9. Sp. gr. 2.1^32 to 2.653. Colour 
ufually dark blue : but horndone occurs alfo of the fol- 
lowing colours ; grey, red, blue, green, and brown of 
different {hades f, 

According to Kirwan, it is compofed of 
72 filica, 

22 alumina, 

6 carbonat of lime. 

ICO 

SPECIES 7. Chalcedony. 

This done is found abundantly in many countries, 
particularly in Iceland and the Faro iflands. Itjs mod 
commonly amorphous, dala6litical, or in rounded maffes ; 
but it occurs alfo crydallized in fix-fided prifms, termi- 
nated by pyramids, or more commonly in four or fix 
fided pyramids, whofe fides are convex. Surface rough. 
Fradfure more or lefs conchoidal. Ludre i. Somewhat 
tranfparent. Hardnefs 10 to 11. Sp. gr. 2.56 to 
2.665. Not brittle. 

According t.o Bergman, the chalcedony of Force is 
■eompofed of 84 lilica, 

16 alumina, mixed with iron. 

roo 

Variety i. Common chalcedony. 

Frafture even, inclining to conchoidal. Tranfparen- 
cy 2 to 3 ; fometimes i. Its colours are various ; it is 
mod commonly greyilh, with a tint of yellow, green, 
blue, or pearl ; often alfo white, green, red, yellow, 
brown, black, or dotted with red. When driped white 
and black, or brown, alternately, it is called onyx ; 
when driped white and grey, it is called chalcedonix. 
Black or brown chalcedony, when held between the eye 
and a drong light, appears dark red. 

Variety 2, Cornelian. 

Fra6lure conchoidal. Tranfparency 3 to i ; often 
cloudy. Its colours are various fhapes of red, brown, 


and yellow. Several colours often appear in the fame 
mafs. To this variety belong many of the dones known 
by the name of Scotch pebbles, , 

SPECIES 8. Jafper (y). 

This done is an ingredient in the compofition of Jafper* 
many mountains. It occurs ufually in large amorphous 
maffes, and fometimes alfo crydallized in iix-iided irre- 
gular prifms. Its fra6lure is conchoidal. Ludre from 
2 to o, Either opaque, or its tranfparency is i. Hard- 
nefs 9 to 10. Bp. gr. from 2.5 to 2.82. Its colours 
are various. When heated, it does not decrepitate. ^It 
feems to be compofed of filica and alumina, and often 
alfo contains iron. 

Variety i. Common jafper, 

Sp. gr. from 2.58 to 2.7. Its colours are different 
{hades of white, yellow, red, brown, and green ; often 
variegated, fpotted, or veined, with feveral colours. 

Variety 2. Egyptian pebble. 

'rhis variety is found chiefly in Egypt. It ufually has 
a fpheroidal or flat rounded figure, and is enveloped in 
a coarfe rough crud. It is opaque. Hardnefs 10. Sp. 
gr. 2 564. It is chiefly didinguifhed by the variety of 
colours, which always exid in the fame fpecimen, either 
in concentric dripes or layers, or in dots or dentritical 
figures. Thefe colours are, different browns and yel- 
lows, milk white, and ifabella green ; black alfo has been 
obferved in dots. 

Variety Striped jafper. 

This variety is alfo didinguifhed by concentric dripes 
or layers of different colours : thefe colours are, yellow, 
brownifh red, and green. It is didinguifhed from the 
lad variety by its occurring in large amorphous maffes, 
and by its fradlure, which is nearly even. 


SPECIES 9. Tripoli. 

This mineral is found fometimes in an earthy form, 
but more generally indurated. Its- texture is earthy. 
Its fradlure often fomewhat conchoidal Ludre o. Ge- 
nerally opaque. Hardnefs 4 to 7. Sp. gr. 2.080 to 
2.529. Abforbs water. Feel, harlh dry. Hardly ad- 
heres to the tongue. Takes no polifh from the nail. 
Hoes not dain the fingers. Colour generally pale yel- 
lowilh grey, alfo different kinds of yellow, brown, and 
white. 

It contains, according to Haaffe, 90 parts of filica, 
7 alumina, and 3 of iron. A mineral belonging to this 
fpecies was analyfed by Klaproth, and found to con- 


tain 


66.5 filica, 

7.0 alumina, 

2.5 oxide of iron, 

1.5 magnefia, 

1.25 lime, 

19. air and water. 
97-75 
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Genus VI. i. asi. 

SPECIES i. Micarell*. 

This name has been given by Mr Kirwan to a Hone * Kir’want 
which former mineralogids coniidered as a variety of ^ 
mica. It is found in granite. Its texture is foliated, 

and 


(x) Kirwan^ s Min, I. 303. — Baumer, Jour, de Phyf, II. 154. and Monnet^ ibid, 331 — Wlegleb^ CrelVs Annals ^ 
1788, p. 45. and 135. 

(y) Klrw, Min, I. ^o^.'^Borral Hljl, Natur, de Cerfe,^ Henkel AB, Acad, Nat, Curios, V. 339. 











Order I. 

Earths and and it may be fplit into tbin plates, Luftre metallic, 3, 
, Stones, Opaque. Hardnefs 6. Sp. gr. 2.980. Colour brown- 
idi black. At 153'’ Wedgewood, it melts into a black 
glafs, the furface of which is reddifh *• 

A fpecimen analyfed by Klaproth contained 
63.00 alumina, 

29.50 filica, 

6.75 iron. 


MINERALOGY. 

diagonal of the rhomboidal bafe. From this ftru<9:ure 
he has demonftrated the law of the formation of the 
cruciform varieties f . The colour of granatite is grey- 
ifh or reddifh brown. 

fgAccording to the analyfis of Vauquelin, it is com- 
pofed of 47.06 alumina, 

30.59 filica, 

15.30 oxide of iron, 

3.00 lime. 
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SPECIES 2. Shorl f . 

No word has been ufed by mineralogiffs with lefs li- 
mitation than Jhorl. It was firfl introduced into mine- 
ralogy by Cronlledt, to denote any Hone of a columnar 
form, confiderable hardnefs, and a fpecific gravity from 
3 to 3.4. This defcription applied to a very great num- 
ber of ftones. And fucceeding mineralogifts, though 
they made the w^ord more definite in its fignification, left 
it ftill fo general, that under the dcfignation of Jhorl al- 
moft 20 diilinft fpecies of minerals were included. 

Mr Werner firft defined the word Jhorl precifely, and 
reft rifted it to one fpecies of ftones. We ufe the word 
in the fenfe afligned by him. 

Shorl is found abundantly in mountains, either maf- 
five or cryftallized, in three oV nine Tided prifms, often 
terminated by three Tided fummits. The fides of the 
cryftals are longitudinally ftreaked. Its texture is fo- 
liated. Its frafturc conclioidal. Luftre 2. Opaque. 
Hardnefs 10. Sp. gr. 2.92 to 3.212. Colour black. 
Streak grey. It does not become eleftric by heat. 
When heated to rednefs, its colour becomes brownifh 
red; and at 127° Wedgewood, it is converted into a 
brownifli compaft enamel J. According to Wiegleb, 
it iscompofed of 41. 25 alumina, 

34.16 filica, 

20.00 iron, 

5,41 manganefc. 


§ Creir s 

BeitragCf I 
Bandes. 4. 
Btiickf p. 
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JLiJle^ ii. 

435 ► 


t Ibid, XXX^ 
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SPECIES 5. Granatite. 

Staurollde of Hauy — Pierre de Croix of De Lifle — 
StauroHihe of Lametheric. 

We have adopted from Mr Vauquelin the term 
natite to denote this ftone, becaufe all the other iiame& 
are ambiguous, having been applied to another mineral 
pofTeffed of very different properties. 

Granatite is found in Galicia in Spain, and Britan- 
ny in France. It is always cryftallized in a very pecu- 
liar form ; two fix-fided prifms interfeft each other, ei- 
ther at right angles or obliquely <[[. Hence the name 
crofijlone^ by y^hich it was known in France and Spain *. 
Mr Hauy has proved, in a very ingenious manner, that 
the primitive form of the granatite is a retfaugular 
prifm, wdiofc bafes are rhombs, with angles of i 
and 50 t° ; and that the height of the piifm is to the 
greater diagonal of a rhomb as i to 6 ; and that its in- 
tegrant molecules are triangular prifms, fimilar to what 
would be obtained by cutting the primitive cryftal in 
4wo, by a plane paffing vertically through the fhorter 


95-95 t- 

Gen us VI. 2. SAI. 

. SPECIES 4. Tourmaline (z). 

This ftone was firft made known in Europe by fpeci- 
mens brought from Ceylon ; but it is now found fre- 
quently forming a part of the compofition of mountains^ 
It is either in amorphous pieces, or cryftallized in three 
or nine fide prifms, with four-fided fummits. 

Its texture is foliated : Its frafture conclioidal. In- 
ternal luftre 2 to 3. Tranfparency 3 to 4 ; fometimes 
only 2 (a). Caufes only Tingle refraftion Hardnefs 
9 to I i. Sp.gr. 3,05 to 3.155. Colour brown, often 
fo dark that the ftone appears black ; the brown has al- 
fo fometimes a tint of green, blue, red, or yellow. 

When heated to 200° Fahrenheit, it becomes elec- 
tric ; one of the fummits of the cryftal negatively, the 
other pofitively It reddens when heated ; and is fu- If 
fible per Je wdth intumefcence into a white or grey ena- 
mel. 

A fpecimen of the tourmaline of Ceylon, analyfed by. 
Vauquelin, was compofed of 
40 filica, 

39 alumina, - 

' 12 oxide of iron, 

4 lime, 

2.5 oxide of manganefe,. 
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SPECIES 5. Argentine felfpar 'I'. 

This ftone was difcovered by Mr Dodun in the black 
mountains of Languedoc. It is either amorphous, or 
cryftallized in rhomboidal tables, or fix or eight fided 
prifms. Its texture is foliated. Fragments reftangu- 
lar. Laminae inflexible. Internal luftre 4, Tranfpa- 
rency 2. Colour white ; two oppofite faces of the cry- 
ftals are filver white, two others dead white. Hardnefs 
of the filvery laminae 6, of the reft 9. Brittle. Sp. 
gr. 2.5. When the flame of the blow-pipe is direfted 
again ft the edges of the cryftal (ftuck upon glafs), it 
eafily melts into a clear compadl glafs ; but when the. 
flame is direfted againft the faces, they preferve their 
luftre, and the edges alone flowly melt. 

According to the analyfis of Dodun, it is compofed. 
of 46 filica, 

36 alumina, 

16 oxide, of iron, 

. 98. 

When this ftone is expofed to the atmofphere, it is ■ 

apt. 


Ann.de 
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I Kir'wan^^ 
1. 327. 


(z) Klr<w. I. 271. — Berg. II 118. and V. 402. — Gerhard,. Mem. Berlin^ ^777- P* 1 \*—Hauy Mem. Par. 
1784, 270.-- Wiljon Phil. Tranf. XLl. 308. — JEpinus, R^cueil fur la Tourmaline, See alfo La Porterie, Le Sapy 
phir, VOeil de Chat., et la Tourmaline de Ceylon demajquh, 

(.a) And when black only i.. 
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apt to decay : Its furface becomes iridefcent, and at Lift 
changes to ochre yellow; Its fpecific gravity is 2.3 or 
2.212 5 and when breathed upon, it gives out an earthy 
fmeU. 

SPECIES 6. Mica 

This ftone forms an eflential part of many mountains, 
and has been long known under the names of glacies ma- 
rine and Mufcovy glafs. It confifts of a great number 
of thin laminas adhering to each other, fometimes of a 
very large fize. Specimens have been found in Siberia 
nearly 2^ yards fqiiare (b). 

It is fometimes ci*yftallized ; Its primitive form is a 
redlangular prifm, whofe bafes are rhombs, with angles 
of 120^' and 60^ f : Its integrant molecule has the fame 
form. Sometimes it occurs in rectangular prifms, whofe 
bafes alfo ar^ redangles, and fometimes alfo in a Hiort fix- 
fided prifms ; but is much more frequently in plates 
or fcales of no determinate figure or fize §. 

Its texture is foliated. Its fragments flat. The la- 
mellae flexible, and fomewhat elaftic. Luftre metallic, 
from 3 to 4. Tranfparency of the’ laminae 3 or 4, fome- 
times only 2 (c). Hardnefs 6. Very tough. Often 
abforbs water. Sp. gr. from 2.6546 to 2.9342. Feels 
fmooth, but not greafy. Powder feels greafy. Colour, 
when pureft, filver white or grey ; but it occurs alfo 
yellow, greenifli, reddifh, bi'own, and black. Mica is 
fufible by the blow-pipe into a white, grey, green, or 
black, enamel ; and this laft is, attraded by the mag- 
net (d). Spanifli wax rubbed by it becomes negatively 
elidric 

A fpecimen of mica, analyfed by Vauquelin, contained 

50.00 filica, 

35.00 alumina, 

7.00 oxide of iron. 

1-35 magnefia, 

1-33 

94.68 *. 

Mica has long been employed as a fiibftitute for 
glafs. A great quantity of it is faid to be ufed in the 
Ruffian marine for panes to the cabin windows of fliips ; 
it is preferred, becaufe it is not fo liable as glafs to be 
broken by the agitation of the fhip. 

SPECIES 7. Talc 

This ftone has a very ftrong refemblance to mica, 
and was long confidered as a mere variety of that mine- 
ral. It occurs fometimes in fmall loofe fcales, and fome- 
times in an indurated form ; but it has not hitherto 
been found cryftallized. 

Its texture is foliated. The lamellae are flexible, but 
not elaftic. Its luftre is from 2 to 4. Tranfparency from 
2 to 4. Hardnefs 4 to 6. Sp. gr. when indurated, 
from 2.7 to 2.8. Feels greafy. Colour moft commonly 
whitifli or greenifli. Spanifli wax rubbed with it be- 
pojttively electric J. 

Variety i. Scaly talc. 

Talc'ite of Kirwan. 

This variety occurs under the form of fmall fcales. 


A L O G Y. Clafs I. 

fcarcely cohering. Luftre 3 to 4. Very light. Ad- Simple 
heres to the fingers. When rubbed upon the fkin, it 
gives it a glofs. Colour white, with a fliade of red or '' 
green ; fometimes leek green. 

Variety 2. Common talc. 

Venetian talc. 

This variety often occurs in oblong nodules. Luftre, 
nearly metallic, 4. Tranfparency 2 to 3 ; wffien very 
thin 4. Flardnefs 4 to 5. Colour white, with a fliade 
of green or red ; or apple green, verging tow^ards filver 
white. By tranfmitted light green. 

Variety 3. Shiftofe talc. 

Its ftrudlure is flaty. Fradlure hackly and long fplin- 
tery. Eafily crumbles when rubbed in the fradfture. 

External luftre 2 to 3 ; internal, i : but fometimes, in 
certain pofitions, 3. Colour grey, with a Ihade of white, 
green or blue. Becomes white and fcaly when expofed 
to the air. 

A fpecimen of common talc, analyfed by Mr Chena- 
vix5 contained 48.0 filica, 

37.0 alumina, 

6.0 oxide of iron, 

1 .5 magnefia, 

1.5 lime, 

5.0 w^ater, 


99.09. 

SPECIES 8. Bafaltine <[[. 

Bafaltic hornblende of Werner — ABinote of Hauy — Z/ 7 - 
lertite of Lametherie — Shorl prifmatique hexagone 
of Sauflure. 


§ Ann. de 

6’Z>//«.xxviii. 

200. 

BaRiltiiie. 

^ Kinv. i. 

219. 


This ftone is found commonly in bafaltic rocks; hcncc 
its name, which we have borrowed from Mr Kirwan. 

It is cryftallized, either in rhomboidal prifms, or fix or 
eight fided prifms, terminated by three-fided pyramids. 

Its texture is foliated. Its fradlure uneven. Luftie 3, 
Tranfparency, when in very thin plates,’ i. Ilardnels 
from 9 to 10. Sp. gr. 3.333. Colour l.flack, dark 
green, or yellowifli green. Streak white. Tranfniits a 
reddilh yellow light. Before the blow-pipe, it melts 
into a greyifli coloured enamel, with a tint of yellow *LeLtevre, 

A fpecimen, feemingly of this ftone, analyfed by Berg- 

* • 1 ' i'j* M/n. 

man, contained 5b lilica, xxviii. 269. 

2'] alumina, 

9 iron, 

4 lime, 

I magnefia. 


99 . f iii. 

SPECIES 9 - Hornblende 207. 

Amphibole ol (e). • H 

This ftone enters into the compofition of various blende, 
mountains. Its texture is very confpicuoufly foliated. Kiriv.i. 
Fradure conchoidal. Fragments often rhomboidal. 

Luftre 2. Opaque. Hardnefs 5 to 9. Tough. Sp. 
gr. 2.922 to 3 41. Colour black, blackifh green, olive 

green, 

I 


(b) Hi/l. General de Voyages, T. XVIII. 272, quoted by Hauy Jour, de Min. N® XXVIII. 299. 

(c) Black mica is often nearly opaque. 

(d) Hauy, ibid. p. 295. Bergman, however, found pure mica infiifible fe ; and this has been the cafe wdth 
all the fpecimens of Mufeovy glafs wffiich we have tried. 

(e) We fufped, that under this name Mr Flauy comprehendsyy&(?r/ alfo. v 
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green, or leek green, Streak greenifii. It neither be- 
comes elediric by fridlion nor heat*. Before the blow- 
pipe it melts into a black glafs. A fpecimen of black 
hornblende, analyfed by Mr Hermann, was compofed of 
3 7 filica, 

27 alumina, 

25 iron, 

5 lime, 

3 magnefia. 

97 1 

SPECIES 10. Refplendent Hornblende. 

There are two minerals vvhich Werner conliders as 
. varieties of hornblende, and Mr. Kirvvan as conftituting 
a dillindt fpecies Thefe till future analyfes decide the 
point, we fhali place here under the name of refplendent 
hornblende, the name given them by Mr Kirwan ; and 
we (hall defcribe them feparatcly. 

Variety i. Labradore hornblende. 

Texture, curved foliated. Liillre, in fome pofi- 
tions, o ; in others metallic, and from 3 to 4. Opaque. 
Hardnefs 8 to 9. Sp. gr. from 3.35^ to 3.434. Co- 
lour, in moft portions, greyifh black ; in others, it re- 
fledls a ftrong iron grey, fometimes mixed with copper 
red. 

Variety 2. Shiller fpar J. 

Texture foliated. Luftre metallic, 4. Tranfparen- 
cy, in thin pieces, i. Hardnefs 8 to 9, Sp. gr. 2.882. 
Colour green, often with a fhade of yellow ; alfo golden 
yellow. In fome pofitions it reflects white, grey, or 
yellow. At 141° Wedgewood, hardened into a porce- 
lain mafs. A fpecimen, analyfed by Gmelin, was com- 
pofed of 43.7 filica, 

17 9 alumina, 

23.7 iron, 

11.2 magnefia. 


§ Berghau- 
kundef\Band» 
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It has been found in the Hartz, ftuck in a ferpen- 
tine rock. 

SPECIES II. Obfidian*. 

Iceland agate. 

This ftone is found either in detached malTes, or form- 
ing a part of the rocks which compofe many mountains. 
It is ufually invefted with a grey or opaque cruft. Its 
fra6lure is conchoidal. Its internal luftre 3. Tranf- 
parency 1. Hardnefs ic. Sp. gr. 2.348. Colour 
black or greyifti black; wlien in very thin pieces, green. 
It melts into an opaque grey mafs. According to Berg- 
man, it is compofed of 69 filica, 

22 alumina. 
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SPECIES 12. Petrilite 

Cubic felfpar. 

This ftone is found in the mafs of mountains. It is 
amorphous. Texture foliated. Frafture fplintery. Frag- 
ments cubic, or inclining to that form ; their faces un- 
polilhed. Luftre 2. Tran fparency partly 2, partly i. 
Hardnefs 9. Sp. gr. 3.081. Colour reddifh brown. 
Does not melt at 160O Wedgewood. 

Species 13. Felfite J. 

Compadl felfpar* 

This ftone alfo forms a part of many mountains, and 
Sup PL. VoL. II. Part I. 


A L O G Y, 

is amorphous. Texture fomewhat foliated. Fracture 
uneven, approaching to the fplintery. Luftre i, Tranf- 
parency fcarce i. 'Hardnefs 9. Colour azure blue, 
and fometimes brown and green Streak white. Be- 

fore the blow-pipe, whitens and becomes rifty ; but is 
iufufible per fe. 

Genus VII. sap. 
species I. Felfpar*. 

This ftone forms the principal part of many of the ^ 
higheft mountains. It is commonly cryftallized. Its * ** 
primitive form, according to De Liflc, is a redlangular 
prifm, whofe bales are rhombs, with angles of 65^’ and Phyf^^i- 
1 1st Sometimes the edges of the prifm are wanting, hm. 
and faces in their place ; and fometimes this is the cafe f Fig. 13. 
alfo with the acute angles of the rhomb. For a de-and 14. 
feription and figure of thefe, and other varieties, we re- 
fer the reader to Rome de Life\^ Mr Hauy J, and Mr \ CryfalU 
Pint *. ii. 4O1. 

Its texture is foliated. Its crofs fra<fture uneven. 
Fragments rhomboidal, and commonly fmooth and P®‘p*o^73^ 
liftied on four Tides. Luftre of the poliflied faces often * Sur de 
3. Tranfparency from 3 to i. Hardnefs 9 to 10. Sp. Kouvelle 
gr. from 2.437 to 2.7. Gives a peculiar odour when CfjryJlalli/a-^ 
rubbed. It is made eledlric with great difficulty by 
fridlion. Fufible per fe into a more or lefs tranfparent 
glafs. When cryftallized, it decrepitates before the 
blow-pipe. 

Variety i. Pure Felfpar. 

Moon Jlone — Adularia, 

This is the pureft felfpar hitherto found. It occurs 
in Ceylon and Switzerland ; and was firft mentioned by 
Mr Sage. Luftre nearly 3. Tranfparency 2 to 3. 

Hardnefs 10. Sp.gr. 2.559. Colour white ; fome- 
times with a fliade of yellow, green, or red. Its furface 
is fometimes iridefeent. 

Variety 2. Common Felfpar. 

Luftre of the crofs fra<fture o ; of the frafture, in the 
diredlion of the laminae, from 3 to i. Tranfparency 2 
to 1 . Colour moft commonly fleffi red ; but often bluifti 
grey, yellowiffi white, milk white, brownifli yellow ; and 
fometimes blue, olive green, and even black. 

Variety 3, Labradore felfpar. 

This variety was difeovered on the coaft of Labra- 
dore by Mr Wolfe ; and fince that time it has been 
found in Europe. Luftre 2 to 3. Tranfparency from 
1 to 3. Sp. gr. from 2.67 to 2.6925. Colour grey. 

In certain pofitions, fpots of it reflect a blue, purple, 
red, or green colour. 

Variety 4. Continuous felfpar. 

This variety moft probably belongs to a different fpe- 
cies ; but as it has not hitherto been analyfed, we did 
not think ourfelves at liberty to alter its place. 

It is found in large maffes. Texture earthy. Frac- 
ture uneven, fometimes fplintery. Luftre o. Tranf- 
parency I. Hardnefs 10. Sp. gr. 2.609. Colour 
reddiffi grey, reddifh yellow, flefh red. 

A fpecimen of green felfpar from Siberia, analyfed 
by Vauquelin, contained 

62.83 filica, 

17.02 alumina, 

16.00 potafs, 

3.00 limei 

1. 00 oxide of iron- 
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SPECIES 2. Lepidolite (f). 

LUalite. 

This {lone appears to have been firfl obferved by the 
Abbe Poda, and to have been firll defcribed by De 
Born Hitherto it has only been found in Moravia 
in Germany, and Sudermania in Sweden There it 
is mixed with granite in large amorphous mafTes. It Is 
compofed of thin plates, eafil)? Separated, and not unlike 
thofe of mica :[! Luftre, pearly 3. Tranfparency be- 
tween I and 2. Hardnefs 4 to Not eafily pulve- 
rifed Sp. gr. from 2.S16 '* to 2.8549 f. Colour 
of the mafs, violet bine; of the thin plates, filvery white. 
Pow'der white, v.dth a tint of red Before the blow- 
pipe, it froths, and melts eafily into a w^hite femitranfpa- 
rent enamel, full of bubbles. Diffolves in borax with 
effervefcence, and communicates no colour to it §, Ef- 
fervefces (lightly wdth foda, and melts into a mafs fpotted 
with red. With microcofmic fait, it gives a pearl co- 
loured globule *. 

This ftone was firft called lilalite from its colour, that 
of the /i/y, Klaproth, who difcovered its component 
parts, gave it the name of lepiJoUte (g). 

It is compofed of 53 filica, 

20 alumina, 

18 potafs, 

5 fluat of lime, 

3 oxide of manganefe, 

I oxide of iron. 
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It was by analyfing this (lone that Klaproth' difco* Simple 
vered the prefence of potafs in the mineral kingdom ; Stoi'.es.^ 

_ _ - M ^ ^ .-V I ^ fl. . A- C ^ t _ ^ 
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SPECIES 3. Leucite J 

Vefuvlan of Kirw^an — White Garnet of Vefuvius. 
This Hone is ufually found in volcanic produdlions, 
and is very abundant in the neighbourhood of Vefuvius. 
It is always cryftallized. The primitive form of its cry- 
ftals is either a cube or a rhomboidal dodecahedron, and 
its integrant molecules are tetrahedrons ; but the varie- 
ties hitherto obferved are all polyhedrons : The moft 
common has a fpheroidal figure, and is bounded by 24 
ecpial and fimilar trapeziods § ; fometimes the faces are 
12, 18, 36, 54, and triangular, pentagonal, &c. For 
a defeription and figure of feveral of thefe, we refer the 
reader to Mr Hauy*. The cry Hals vary from the fize 
xxvii. i8j. of ^ pin-head to that of an inch. 

The texture of the leucite is foliated. Its fradlure 
fomewhat conchoidal. LuHre 3 ; when in a Hate of 
decompofition o. Tranfparency 3 to 2 ; when decom- 
pofing o- Flardnefs 8 to lo ; when decompofing 5 to 6. 
4 rtf ul 2.4648. Colour w^hite, or greyifh white (h). Its 

^ourJde ^’powder caufes fyrup of violets to aHume a green colourf . 


$ Fig. 15. 


^ Jour, de 
Min, N*’ 


jour, 

Mtn, 

xxxix. 165. 


It is compofed, as Klaproth has Hiewn, of 
54 filica, 

23 alumina, 

22 potafs. 
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which is not the leaH important of the numerous difeo- 
verics of that accurate and illuHiious chemiH. 

Leucite is found fometimes in rocks which have ne- 
ver been expofed to volcanic fire ; and Mr. Dolomieu 
•has rendered it probable, from the fubHances in which 
it is found, that the leucite of volcanoes has not been 
formed by volcanic fire, but that it exiHed previoully 
in the rocks upon which the volcanoes have a£led, and 
that it w^as throwm out unaltered in fragments of thefe 
rocks t Jour, de 

Genus VIII. sag. M/n. 

SPECIE'S I. Emerald (k). xxxix.^177. 

This Hone has hitherto been only found cryHallized. G.VIII.sao 

The primitive form of its cryHals is a regular fix-fided Emerald, 
-prifm ; and the form of its integrant molecules is a tri- 
angular prifm, w^hofe Tides are fquares, and bafes equila- 
teral triangles}. The moH common variety of its cry-§ 

Hals is the regular fix-fided prifm, fometimes with the 
edges of the prifm or of the bafes, or the folid angles, 7a 
or both wanting *, and fmall faces in their place f. The ^Fig. 16. 
lides of the prifm are generally channelled. \ Rome de 

Its texture is foliated. Its fradlure conchoidal. LuHre 
ufually from 3 to 4. Tranfparency from 2 to 4. 
a double refradllon. Hardnefs 12. Sp. gr. 2.65 to 
2.775. Colour green. Becomes eledlric by fridlion, 
but not by heat. Its powder does not phofphorefce 
when thrown on a hot iron J. At 1^0^ Wedgewood ^ Dolomieu^ 
it melts into an opaque coloured mafs. According 
Dolomieu, it is fufible/^r fe by the blow- pipe *, xviih 19^ 

This mineral was formerly fubdivided into two diHindl * Ibid, 
fpecies, the emerald^ and beryl or aqua marina. Hauy 
demonHrated, that the emerald and beryl correfponded 
exaftly in their Hru6lure and properties, and Vauquelin 
found that they were compofed of the fame ingredients; 
henceforth, therefore, they muH be confidered as va- 
rieties of the fame fpecies. 

The variety formerly called emerald varies in colour 
from the pale to the perfed green. When heated' to 
120'’ Wedgewood, it becomes blue^ but recovers its co- 
lour when cold. A fpecimen, analyfed by Vauquelin^ 
was compofed of 

64.60 filica, 

14.00 alumina, 

13.00 glucina, 

3.50 oxide of chromum, 

2.56 lime, 

2.00 moIHure or other volatile ingredient. 

99 - 66 'f ^ \ Ann , dr 

The beryl is of a greylfh green colour, and fometimes ^‘him,-xx.vu 
blue, yellow, and even white : fometimes different co-^^^‘ 
lours appear in the fame Hone J It is found in Ceylon, . ^ , . 
different parts of India, Brazil, and efpecially in Siberia 
and Tartary, where its cryHals are fometimes a foot 

long }. § Ibid, 


(f) Kirw, I. 208. — Karjlen, Beob, der Berlin^ 5 Band. 71. — Klaproth Beitrdge, I. 279. and II. 191. 

(g) That iSyfcale Jlone^ or Hone compofed of fcales : From the fcale of a fjhy and a Jione* 

( H ) Hence the name leucite, from Xeuxof ^ white. 

(i) See Jour, de Min. XXVII. 164. and 201. and Klaproth* 5 Beitrdge^ II. 39. 

(k) Kir, I. 247. and 248. — Dolomieu. Magazin Encyclopadique^ II. 17. and 1 45. 5 and Jour de Min, 
XVIII. 19. — Klaproth Beitrdge^ II. 



Order I. 

.Earths and long, A fpedmcn of beryl, analyfed by Vaiiquelin 
Stones, contained 6^9 fdica, 

13 alumina, 

16 glucina, 

I, c oxide of iron. 
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Staurolite. 
f Kiriv, i. 
a82. 


I Fig. 17. 


Ann, de ^ ^ 

Ci&iw. xxviii. j|. ^3s by analyfing this ftone that VauqUelin difco- 
vered the earth which he called ^lucina, 

G. IX. SAB Genus IX. sab. 

SPECIES I. Staurolite f. 

Andreolite of Lametherie and Hauy — Hyacinthe blanche 
crutlforniey var, 9. of Romd de Lifle. 

This ftone has been found at Andr^aiberg in the 
Hartz. It is cryftallized, and the form of its cryftaW 
has induced mineralogifts to give it the name of crofs- 
Jlone. Its cryftals J are two four-fided flattened prifms, 
terminated by four-fided pyramids, interfedling each 
other at right angles : the plane of interfedlion palling 
longitudinally through the prifms (l). 

Its texture is foliated. Its luftre waxy, 2. Tranf- 
parency from i to 3. Hardnefs 9. Brittle. Sp. gr. 
^•355 2.361. Colour milk white. When heated 

(lowly, it lofes 0.15 or o. 1 6 parts of its weight, and falls 
into powder. It effervefees with borax and microcof- 
mic fait, and is reduced to a greenifti opaque mafs. With 
foda it melts into a frothy white enamel. When its 
powder is thrown on a hot coal, it emits a greenilh 
yellow light §. 

A fpecimen analyfed by Weftrum was compofed of 
44 filica, 

20 alumina, 

20 barytes, 

16 water. 


MINERALOGY. an 

is to its breadth as to i, and to its thicknefs as \/2 Simple 
to I *, The only variety hitherto obferved is an eight- ^ 

fided prifm, terminated by fix-fided fummitsf. Two of* Fig.iS. 
the faces of the prifm are hexagons, two are redlangles, j. Fig, 
and four trapeziums ; two faces of the fummits are rec- 
tangles, and the other four trapeziums. Sometimes two 
of the edges of the prifm are wanting, and fmall faces 
in their place J. j Hauy^ 

Its texture is foliated. Laminae parallel to the iace%Jot*'-dg 
of the prifm. Luftre 3 to 4. Tranfparency 3 to 4. 

Caufes fingle refraction. Hardnefs 12. Sp. gr. from 
3.698 § to 3.7961 *. Colour yellowifh green, furface $ JVemer, 
fparkling. It is infufible by the blow-pipe per fe^ and* 

.with foda. 

A fpecimen of chryfoberyl, analyfed by Klaproth, 
was compofed of 71.5 alumina, 

18.0 filica, 

6.0 lime, 

* 1.5 oxide of iron, 
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Genus X. 2. sal. 
SPECIES 2. Hyalite*. 


$ Uauyy 
*Jaur. de 
Min, NO 
uviii. 


^Ideiirdge* 

64 

G.X.a.sAL, 

This ftone is frequently found in trap. It occurs 
in grains, filaments, and rhomboidal mafies. Texture fo-296. 
bated. FraCture uneven, inclining to conchoidal. Luftre 
glaffy (m), 2 to 3. Tranfparency 2 to 3 ; fometimes, tho' 
feldom, it is opaque. Hardnefs 9. Sp.gr. 2. 1 1 f . | 

Colour pure white. Infufible at 150^^ Wedgewood ; 


but it yields to foda J 
compofed of 57 

18 

15 


♦ Beitr'dge^ 
ii. So. 


100 

Klaproth found the fame ingredients, and nearly in 
the fame proportions *. 

A variety of ftaurolite has been found only once, 
which has the following peculiarities. 

Its luftre is pearly, 2. Sp. gr. 2.361. Colour 
brownifh grey. With foda it melts into a purplifh and 
yellowifh frothy enamel. It is compofed, according to 
Weftrum, of 47.5 filica, 

12.0 alumina, 

20.0 barytes, 

16.0 water, 

4.5 oxides of iron and manganefe. 


63 

G. X. AtL. 
Chryfobc- 

f Kiriv, i. 
261. 


100.0 


Genus X. i. asl. 

SPECIES I. Chryfoberyl f. 

Oriental chryfolite of jewellers — Cymophane of Hauy. 

Hitherto this ftone has been found only in Brazil, 
the ifland of Ceylon, and as fome affirm near Nortfehink 
in Siberia. Werner firft made it a diftinCl fpecies, and 
gave it the name which we have adopted. It is ufually 
found in round mafles about the fize of a pea, but it is 
fometimes alfo cryftallized. The primitive form of its 
cryftals is a four-fided redlangular prifm, whofe height 


According to Mr Link, it is t 
filica, 
alumina, 
lime. ^ 

■ ^CrelPsAn^ 

go and a very little iron {. na/s, 1790, 

2jBand.2^Z 

Species 3. jEd elite *. . 

This ftone has hitherto been found only in Sweden ^delitc. 
at Mofleberg and jEdelfors. From this laft place Mr * Kiriv, L 
Kirwan, who firft made it a diftindl fpecies, has given ^ 7 ^ 
it the name which we have adopted. It was firft men- 
tioned by Bergman f . Its form is tuberofe and knotty, f 0//^. rL 
Texture ftriated ; fometimes refembles quartz. Luftre 
from o to I. Sp. gr. 2.515 after it has abforbed wa- 
ter :f. Colour light grey, often tinged red ; alfo yel-f See Kir- 
lowifh brown, yellowifh green, and green. Before 
blow-pipe it intumefees and forms a frothy mafs. Acids'* * 
convert it into a jelly A fpecimen from Moffeberg, 5 Serg,iiu 
analyfed by Bergman, contained 

69 filica, , 

20 alumina, 

8 lime, 

3 w^ater. 

100* * Opu/c,vU 

' A fpecimen from iEdelfors yielded to the fame che-i'^^» 
mill 62 filica, 

18 alumina, 

17 lime, 

4 water. 

1 00 'I' . f 

D d 2 Genus 


(l) See Gi/loty ^our, de Phyf, 1793* P* * 

(m) Hence probably the name hyalitey which was impofed by Werner from and a Jlone, 
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Genus X. ^ sawl, 

SPECIES 4. Zeolite (n). 

This ftone was firft defcribed by Cronftedt in the 
Stockholm Tranfaftions for 1756. It is found fome- 
times amorphous and fometimes cryftallized. The pri- 
mitive form of its cryftals is a redtangular prifm, wbofe 
bales are fqiiares. The moll common variety is a long 
four-lided prifm, terminated by low four-fided pyra- 
mids*. 

its texture is llriated or fibrous. Its lultre is filky, 
from 3 to 1. Tranfparency from 2 to 4 ; fometimes 1. 
Hardncis 6 to 8 ; fometimes only 4. Abforbs water, 
Sp. gr. 2,07 to 2.3. Colour white, often with a fliade 
of red or yellow ; fometimes brick red, green, blue, 
f Hatty, ibid heated, it becomes eledric like the tourmaline f. 

Before the blow-pipe it froths (o), emits a phofpho- 
refcent light, and melts into a white femilranfparent 
enamel, too foft to cut glafs, and foluble in acids. In 
acids it diffolves llowly and partially without efferve- 
fcence ; and at laft, unlefs the quantity of liquid be too 
great, it is converted into a jelly. 

A fpecimen of zeolite (p), analyfed by Vauquelin, 
contained Irlica, 

27.00 alumina, ^ 

9.46 lime, 

3 0 . CO water. 


* Hauy, 
^our, de 
Min, 
xiv. 86. 


xxviii, 
S76, 


t Uid, 

xliv. 576. 

67 

StilbiCe. 


99.46 t - 


SPECIES 5. Stilbitc. 

This .ftone was firft formed into a diftindl fpecies by 
Mr Hauy. Formerly it was confidered as a variety of 
zeolite. 

The primitive form of its cpyftals is a redlangiilar 
prifm, whofe bafes are redlangles. It cryftallizes fome- 
times in dodecahedrons, confifting of a four-fided prifm 
with hexagonal faces, terminated by four-fided fummits, 
whofe faces are oblique parallelograms ; fometimes in 
fix-fided prifms, two of whofe folid angles are wanting, 
and a fmall triangular face in their place *. 

Its texture is foliated. The laminas are eafily fepa- 
rated from each other ; and are fomewhat flexible. 
Luftre pearly, 2 or 3 (oj)- Hardnefs inferior to that 
of zeolite, which feratehes ftilbite. Brittle. Sp. gr. 
2.50of . Colour pearl white. Powder bright white, 
fometimes with a fliade of red. This powder, w'hen ex- 
pofed to the air, cakes and adheres as if it had abforb- 
ed water. It caufes fyrup of violets to afliime a green 
colour. When ftilbite is heated in a porcelain crucible, 
it fvvells up and alfumes the colour and femitranfparen- 
cy of baked porcelain. By this procefs it lofes 0.185 
of its weight. Before the blow'-pipe it froths like bo- 
rax, and then melts into an opaque w^hite- coloured en- 
i V 7«(7tff/;«,amelt. 
zhid. NO 

sxxix. i6i. — 


^ Hauy^ 
Jour, de 

Mim, 
xiv. 86. 


N® xxviii, 

» 76 . 


A L O G Y. 

According to the analyfis of Vauquelin, it is compo- 


fed of 


52.0 

17-5 

9.0 

18.5 


filica, 
alumina, 
lime, 
water. 


Clafs I. 

SimpJq 
Stones. 
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SPECIES 6. Analcime. 


* Ibid. 164, 
68 

This ftone, which* was difeovered by Mr Dolomieu, 
is found cryftallized in the cavities of lava. It w^as firft 
made a diftind fpecies by Mr Hauy. Mineralogifts 
had formerly confounded it with zeolite. 

The primitive form of its cryftals is a cube. It is 
fometimes found cryftallized in cubes, w'hofe folid angles 
are wanting, and three fmall triangular faces in place of 
each ; fometimes in polyhedrons with 24 faces. It is 
iifually fomewhat tranfparent. Hardnefs about 8 ; 
feratehes glafs flightly. Sp. gr. above 2 When rubbed, 
it acquires only a fmall degree of eledlricity, and with 
difficulty ( r). Before the blow-pipe it melts without I ^auy, 
frothing, into a wffiite femitranfparent p;lafs+. Jour.de 

^ ^ ‘ • Min. 

Genus X. 4. sla. 86. and 

SPECIES 7. I.azulite xxvimayS, 

This ftone, which is found chiefly in the northern g.X. 4?$ la« 
parts of Afia, has been long known to mineralogifts by Lazuiite. , 
the name of /apis lazuli. This term has been contradl- 1 Kiruu. i. 
ed into lazultie by Mr Hauy ; an alteration which was*^^' 
certainly proper, and which therefore w^e have adopted. 

Lazuiite is always amorphous. Its texture is earthy. 

Its fradlure uneven. Luftre o. Opaque, or nearly fo. 

Hardnefs 8 to 9. Sp. gr. 2.76 to 2.945 *. Colour ^ Brijfcn. 
blue(s); often fpotted white from fpecks of quartz, 
and yellow from particles of pyrites. 

It retains its colour at 100^ Wedgewood; in a higher 
heat it intumefees, and melts into a yellowifli black 
mafs. With acids it effervefees a little, and if previ- 
oufly calcined, forms with them a jelly. 

MargrafF publiflied an analyfis of lazuiite in the Ber- 
lin Memoirs for 1758. His analyfis has fince been 
confirmed by Klaproth, who found a fpecimen of it to 
contain 46.0 filica, 

14.5 alumina, 

28.0 carbonat of lime, 

6.5 fulpbat of lime, 

3.0 oxide of iron, 

2.0 water. 


xoo.of 

Genus XL sali. 

Garnet (t). 


SPECIES I. 


‘ Beitrdgef 

. 196. 

70 


This ftone is found abundantly in many mountains. ^^****^^^* 
It is ufually cryftallized. The primitive ‘ 


form of its 
cryftals 

(n) Kirnv. I. 278. — Guettard, IV. 637. — Bucquet, Mem. Sav. Etrang. IX. 376. — Pelletier^ Jour, de PJ^yf. 
XX, 420. 

(o) Hence the name %eolite^ given to this mineral by Cronftedt ; from ^ to ferment^ ajlone. 

(p) Dr Black was accullomed to mention, in the courfe of his ledures, that Dr Hutton had difeovered foda. 
in zeolite. This difeovery has not hitherto been verified by any other chemical mineralogift. 

(cl) Hence the name given to this mineral by Hauy,y?//^/Ve, from o- 7 ^xC«, to Jhine, 

(k) Hence the name analcime given it by Hauy, fiom weak. 

is) Flence the name laxulite, from an Arabian word a%ul, which fignifies /?lue. 

(t) Kir^. I. 2^^.-^Gerhard, Di/quifttio phyftco-dymica Granatorumy &c. — Pafumoty Jour, de Phyf, III. 442, 
•^Wieglehy Ann, de Cloim. I. 231. 


I 





Order I. 

Barths and cryftals is a dodecahedron wliofe fides are rhombs, with 
angles of 78^^ 31' 44", and 120*' 


t Uid, 

§ Opiifc- ii. 

9 - 

II Hawjv, 
^oiir de 
Min 

Xxviii. -z6o. 


tion of the rhombs to each other is 120*^. This dode- 
cahedron may be confidered as a foiir-fided prifm, ter- 
* ^Dfuiie four-fided pyramids *. It is divifible into 

ji /^njfour parallelopipeds, whole fides are rhombs; and each 
Hauy^ Ann.o^ thcfe may be divided into four tetrahedrons, whofe 
</<? Cbim. fides are ifofccles triangles, equal and fimilar to either 
! xvii. 305. halves into which the rhomboidal faces of the 

dodecahedron are divided by their ihorter diagonal. The 
! f integrant molecules of garnet are fimilar tetrahedronsf . 

Sometimes the cdgcs of the dodecahedrons are wanting, 
and fmall faces in their place ; and fometimes garnet is 
cryftallized in polyhedrons, having 24 trapezoidal faces. 
For a defcription and figure of thefe, and other varie- 
ties of garnet, we refer to Ro?ns de Lijle and Hauy \. 

The texture of garnet, as Bergman firil fhewed, is 
foliated f.. Its fradure commonly conchoidal. Inter- 
nal lullre from 4 to 2. Tranfparency from 2 to 4 ; 
fometimes only 1 or cx Caufes fingle refradion ||. 
Hardnefs from 10 to 14. Sp. gr. 3.75 to 4.18S. Co- 
lour ufually red. Often attraded by the magnet. Fu- 
fible per fe by the blow-pipe. 

Variety i. Oriental garnet (u). 

Internal luftre 3 to Tranfparency 4. Hardnefs 
13 to 14. Sp. gr. 4 to 4.188. Colour deep red, in- 
clining to violet (x). 

Variety 2. Common garnet. 

Fradure uneven, inclining to the conchoidal. In- 
ternal luftre 2 to 3. Tranfparency from 3 to c. Hard- 
nefs 10 to II ; fometimes only 9. Sp.'gr. 3.75 to 4. 
Colour commonly deep red, inclining to violet ; fome- 
times verging towards black or olive ; fometimes leek 
green, brown, yellow. 

Variety 3. Amorphous garnet. 

Strudiire flaty. Luftre 2. Tranfparency 2 to i. 
Hardnefs ii to 1 2. Sp. gr. 3.89. Colour brownifii 
or blackifh red. Found in Sweden, Switzerland, and 
the Fall Indies. 

A fpecimen of oriental garnet, analyfed by Klaproth, 
contained 35 *7 i 

27.25 alumina, 

56.00 oxide of iron, 

0.25 oxide of manganefe. 

99.25* 

A fpecimen of red garnet, analyfed by Vauquelin, 
contained 52.0 filica, 

20.0 alumina, 

17.0 oxide of iron, 

7.7 lime, 

96.7! 

A fpecimen of black garnet yielded to the fame che- 
mift 43 filica, 

16 alumina, 

20 lime, 

16 oxide of iron, 

4 moifture. 

99% 


' * Beitra^gi 

i ii. a 6 . 


I I your, de 
I xliv.573. 


% Ibid. 5^i. 
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SPECIES 2 . Thumerftone f . 7i 

TanoUte of Lamafherie — Axinite of Haiiy. Thumer- 

This ftone w^as firft deferibed by Mr Schreber, whoj.^/^^ i 
found it near Balme d’Auris in Daiiphine, and gave it 273. — Pe/. 
the name of Jhorl viole\. It was afterwards found 
Thum in Saxony, in confequence of which Werner 

n j V w n XXVI. 66. 

cailed It ihitmerjlone, ^ Lijlcf 

It is fometimes amorphous; but more commonly ii, 353. 
cryftallized. The primitive form of its cryftals is a 
redlangular prifm, whofe bafes are parallelograms with 
angles of 101^32' and 78^ zS'§. The moft nfual va-§ 
riety is a flat rhomboidal paralldopipcd, with two 
its oppofite edges wanting, and a fmall face in place of xxviii. 264, 
each II . The faces of the parallelopiped are generally || Fig. ai. 
ftreaked longitudinally ^ pe LiJJe^ 

The texture of thumerftone is foliated. Its fradlnre* ^ ’ 
conchoidal. Luftre 2. Tranfparency, when cryftalli- 
zed, 3104; when amorphous, 2 to i . Caufes Ample 
refradion*. Hardnefs lo to 9. Sp. gr. 3.2956. Co- • 
lour clove brown ; fometimes inclining to red, green, 
grey, violet, or black. Before the blow-pipe it froths 
like zeolite, and melts into a hard black enamel. With 
borax it exhibits the fame phenomena, or even when the 
ftone is Amply heated at the end of a pincer-f'. f 

A fpecimen of thumerftone, analyfed by Klaproth, 
contained 52.7 iilica, ^ xxiii, i, 

25.6 alumina, ^ 

9.4 lime, 

9.6 oxide of iron with a trace of 

- — manganefe. 

97-3 1 X^dirage^ 

A fpecimen, analyfed by Vauquelin, contained n. 

44 filica, 

18 alumina, 

19 lime, 

14 oxide of iron, 

4 oxide of manganefe. 

99 ^ 5 Jour, de 

SPECIES 3 . Prehnite (y). Mm, ibid* 

Though this ftone had been mentioned by Sage ||, prehnite. 
Rome de Lille and other mineralogifts, Werner was (| Miner, i. 
the firft who properly diftinguifhed it from other mine- ^ 3 ^* 
rals, and made it a diftind fpecies. The fpecimen which 1 
he examined was brought from the Cape of Good Hope‘S' 
by Colonel Prehn ; hence the name prehnite^ by which 
he diftinguiflied it. It was found near Dunbarton by 
Mr Grotche * ; and fince that time it has been ohkr^* Ann, de 
ved in other parts of Scotland. i”^ 13 

It 


(u) This feems to be the carbuncle of Theophraftus, and the carhunculus garamanticus of other ancient 

writers. See HilPs Theophrajlusy p. 74. and 77. 

(x) Hence, according to many, the immc garnet (in Latin granatus), from the refemblance of the ftone in co- 
lour to the bloflbms of the pomegranate. 

Kir'w. L 274. — Hajfenfrat%y Jour, de Phyf, XXXII. ^l^^Sage^ ibid, XXXIV. 446. — Klaproth, Beob,. 
der Berlin^ 2 Band, 211. And Ann, de Chim, I. 201, 
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It IS both amorphous and cryftalKzed. The cryftals 
. are in groups, and confufed : they feem to be four- 

^ Hjuyy prifms with dihedral fummits Sometimes they 

y.ur.de are irregular fix-fided plates, and fometimes flat rhom- 
Min. N° buidal parallelopipeds. 

xj^viii. 177. Its texture is foliated. Fradlure uneven. Internal 
luflre pearly, fcarcely 2. Tranfparency 3 to 2. Hard- 
i Hauyjilfjd. 9 to 10. Brittle. Sp. gr. 2.6969 f. Colour 
apple green, or greenifli grey. Before the blow-pipe it 
froths more violently than zeolite, and melts into a 
brown enamel. A fpecimen of prehnite, analyfed by 
Klaproth, was comp o fed of 

43.83 fllica, 

30.33 alumina, 

18.33 lime, 

5.66 oxide of iron, 

1. 16 air and water. 


A L O G 


y . 

Genus XII. ams. 
SPECIES I. Cyanite 
Sappare of Sauflure. 


Clafs r. 

fiimple 

fcitoncs. 


This ftone was firlf deferibed by Mr Sauflure the fon, G.XU.ams, 
who gave it the name of fappare\. It is commonly Cyanire. 
found in granite rocks. The primitive form of its cry- ’ i. 
ftals is a four-fided oblique prifm, whole Tides are incli- 
ned at an angle of 103^^. The bafe forms with one Ade *xv 
of the prifm an angle of 1030 ; with another an angle of 39. 
yy'’. It is fometimes cryftallized in fix-flded prifms t 
Its texture is foliated. Laminae long. Fragments 
long, fplintery. Luftre pearly, 2 to 3. Tranfparency 
of the laminae 3. Caufes Tingle refradion §. Hardnefs Jour.de 
6 top. Brittle. Sp.gr. from 3.092 to 3.622H. Feels N** 
fomewhat greafy. Colour milk white, with fhades 
fley or pruffian blue (a); fometimes bluifli grey ; fome- ! 
times partly bluifh grey, partly yellowifli or greenilh grey. 

Before the blow-pipe it becomes almoft perfedlly 
white ; but does not melt. According to the analyfls 
of Sauflure, it is compofed of 

66.92 alumina, 

13.25 magnefla, 

12.81 fllica, 

5.48 iron, 

1. 7 1 lime. 

1^17* »ymr.J> 

Cyanite has alfo been analyfed by Struvius and Her. Pfyf ibid, 
mann, who agree with Sauffure as to the ingredients; 
but differ widely from him and one another as to the 
proportions. 

Struvius. Hermann. 

5*5 " “ ** 30 alumina, 

3^-5 - - • 39 magnefla, 

51.5 - - - 23 fllica, 

5-0 - - - 2 iron, 

4.0 - - - 3 lime. 


f Ann, de 
Cbim, i. 
ao8. 


§ Thid, find 
Tour, de 
Pbyf. NO 
xxxii. 81. 
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Thallite. 

Jl Cryjtallog. 
ii. 401. 


99-3 It 

Whereas Mr Haflenfratz found in another fpecimen 
50.0 fllica, , 

20.4 alumina, 

23.3 lime, 

4.9 iron, 

.9 water, 

.5 magnefla. 

100.0 ^ 


^ Hauyj 
your, de 
M.in. NO 


SPECIES 4. Thallite. 

Green Jhorl of Dauphine of De Lifle ||. — Belphlnite of 
Sauflure. 

This ftone is found in the flflures of mountains ; and 
hitherto only in Dauphine and on Chamouni in the Alps, 
It is fometimes amorphous, and fometimes cryftalli. 
zed. The primitive form of its cryftals is a redlangu. 
lar prifm, whofe bafes’are rhombs with angles of 114® 
37', and 65® 23'^. The moft ufual variety is an elon- 
gated four-flded prifm (often flattened), terminated by 
xKviii. 271. four-fided incomplete pyramids * ; fometimes it occurs 
♦Fig. 22. in regular fix-fided prifms *}•. The cryftals are often 
^JAn^lhid flender. 

• ^ ' Its texture appears fibrous. Luftre inconfiderable. 

Tranfparency 2 to 3, fometimes 4 ; fometimes nearly 
opaque. Caufes Angle refraction. Hardnefs 9 to 10. 
Brittle. Sp. gr. 3.4529 to 3.46. Colour dark green ( z ). 
Powder white or yellowifli green, and feels dry. It 
does not become eledlric by heat. Before the blow- 
pipe, froths and melts into a black flag. With borax 
i into a green bead :j;. 

De/cotUs, A fpecimen of thallite, analyfed by Mr Defcotils, 
contained 37 fllica, 

27 alumina, 

1 7 oxide of iron, 

14 lime, 

1.5 oxide of manganefe. 


f CreWsAn^ 
nals, 1790. 

I Ib id. 


and He 


your, de 

Min. N® 
XXX. 415 


^uy, 


S Ibid. N® 

XXX. 420. 
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Genus XII. 2. msa. 

SPECIES 2. Serpentine (b). 

This ftone is found in amorphous mafles. Its frac- g. X^ll ». 
ture is fplintery. Luftre o. Opaque.* Hardnefs 6 to msa. * 
7. Sp. gr. 2.2645 2.709. Feels rather foft, almoft Serpentine, 

greafy. Generally emits an earthy fmeil when breath- 
ed upon. Its colours are various fliades of green, yel- 
low, red, grey, brown, blue: commonly one or two co- 
lours form the ground, and one or more appear in fpots 
or veins (c). 

Before the blow-pipe it hardens and does not melt. 

A fpecimen of Terpentine, analyfed by Mr Chenivix, 
contained 34*5 niagnefia, 

28.0 fllica, 

23.0 alumina, 

4.5 oxide of iron, 

0.5 lime, 

10.5 water. 

101.0# 


(z) Hence the name thallite given it by Lametherie, from a green leaf, 

(a) Hence the name cyanite^ impofed by Werner. 

(b) K\r<w. I. \^ 6 ,-—Margraf Mem, Berlin^ ^ 7 S 9 > P*3* — Bayen, Jour, de Phyf, XIII. 46 Mayer^ Crell*s 

Annals y 1789, II. 416. 

(c) Hence the name ferpentlney given to the ftone from a fuppofed refemblancc in colours to the Ikin of 
a ferpent. 
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Stones. 
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Kirw, i. 


Genus XIII. msai. 

_ SPECIES I. Potllone , 

This (lone is found in nefts and beds, and is always 
G, XIII. amorphous. Its ftrudfure is often flaty. Texture un- 
MSAi. dulatingly foliated. Luftre from i to 3. Tranfpa- 
Potllone. j-ency from i to o ; fometimes 2. Hardnefs 4 to 6. 

Brittle. Sp. gr. from 2.8531 to 3.023. Feels grea- 
fy. Sometimes abforbs water. Colour grey with a 
fhade of green, and fometimes of red or yellow ; fome* 
times leek green ; fometimes fpecked with red. 

Potftone is not much affedled by fire ; and has there- 
fore been made into utenfils for boiling water ; hence 
its name. 

According to Wiegleb, the potftone of Como con- 
tains 38 magnefia, 

38 filica, 

7 
5 

I 


alumina, 

iron, 

carbonat of lime, 
fluoric acid. 
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Chlorite. 
I Kirw, i. 
147- 


90 


Jour, de 
Min. 


^ Ann, de 
Chim, XXX. 
106. 


98.8 ^ 


ner 


SPECIES 2. Chlorite f. 

This mineral enters as an ingredient into different 
mountains. It is fometimes amorphous, and fometimes 
cryftallized in oblong, four-fided, acuminated cryftals. 

Its texture is foliated. Its luftre from 0 to 2. O- 
paque. Hardnefs from 4 to 6 ; fometimes in loofe 
fcales. Colour green. 

Variety i. Farinaceous chlorite. 

Compofed of fcales fcarcely cohering, either heaped 
together, or invefting other ftones. Feels greafy. Gives 
an earthy fmell when breathed on. Difficult to pulve- 
rife. Colour grafs green ; fometimes greenifh brown ; 
fometimes dark green, inclining to black. Streak white. 
When the powder of chlorite is expofed to the blow- 
pipe it becomes brown. Before the blow-pipe, farina- 
ceous chlorite froths and melts into a dark brown glafs ; 

I Vauquelin borax it forms a greenifh brown glafs 
Variety 2. Indurated chlorite. 

This variety is cryftallized. Luftre 1. Hardnefs 6. 
Feel meagre. Colour dark green, almoft black. Streak 
mountain green. 

Variety 3. Slaty chlorite. 

StruAure flaty. Fragments flatted. Internal luftre 
I to 2. Hardnefs 5. Colour greenifli grey, or dark 
green inclining to black. Streak mountain green. 

A fpecimen of the firft variety, analyfed by Vauque- 
lin, contained’ 43.3 oxide of iron, 

26.0 filica, 

15.5 alumina, 

8.0 magnefia, 

2.0 muriat of potafs,. 

4.0 water. 



A fpecimen of the fame variety yielded Mr Haep- Simple 
12.92 oxide of iron, Stones. 

37.50 filica, 

4.17 alumina, 

43-75 magnefia, 

1.66 lime. 


1 00.0 ^ SauJJure's 

A fpecimen of the fecond variety, analyfed by the 
fame chemift, contained 

10.15 oxide of iron, 

41.15 filica, 

6.13 alumina, 

3947 magnefia, 

1.50 lime, 

1.50 air and water. 


99-9° t iCretn An- 

On the fuppofition that thefe analyfes are accurate, 
the enormous difference between them is a demonftra-^*^ 
tion that chlorite is not a chemical combination, but a 
mechanical mixture. 
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Genus XIV. slam. g.XIV. 

SPECIES I. Siliceous fpar (d), slam 

This ftone has been found in Tranfylvania. It 
cryftallized in 4 or 6 fided prifms, channelled tranf- 
verfely, and generally heaped together. Its texture is 
fibrous. Its luftre filky, 2. Its colours white, yellow, 
green, light blue. According to Bindheim, it contains 
6 1. 1 filica, 

21.7 lime, 

6.6 alumina, 

5.0. magnefia, 

1.3 oxide of iron,. 

3.3 water. 


99.0 * 

Genus XV. samli. 
SPECIES I. Argillitef. 


^ Berp, vi. 
IC.4. 
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G. XV. 

SAM LI. 

Argillife. . 


Argillaceous JhiJlus — Common Jlate, 

This ftone conftitutes a part of many mountains. 

Its ftrudure is flaty. Its texture foliated. Fra£iure t Kir^w, 
fplintery. Fragments often tabular. Luftre, moft com-^34- 
monly filky, 2 ; fometimes o. Tranfparency from o to 
r. Hardnefs from 5 to 8. Sp. gr. from 2.67 to 2.88. 

Does not adhere to the tongue. Gives a clear found 
when ftruck. Often imbibes water. Streak white or 
grey. Colour moft commonly grey, with a ffiade of 
blue, green, or black ; fometimes purpliffi, yellowifh 
mountain green, brown, bluifli black : fometimes ftriped 
or fpotted with a darker colour than the ground. 

It is compofed, according to Kirwan, of filica, alu- 
mina, magnefia, limej oxide of iron. In fome varieties 

the 


SLM 


(d) Is this the tremolite of Lowitz from the lake Baikal in Siberia ? If fo, the name of the genus ought to be- 
• for he found it contain no alumina. According to his analyfis, it was compofed of . 

52 filica, 

20 lime, 

1 2 carbonat of lime, 

12 magnefia, 
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The. 





2i6 


MINER 


Earths and tVig lime !s wanting, Several vari'eti'ea contain a confi- 
Stones. 4era^,ig quantity of carbonaceous matter. 

Genus XVI. slacmi. 

SPECIES 1. Smaragdite. 

This ftotie was called fnuiragdlte by Mr SaufTure, 
from Tome refemblance which it has to the emerald. 
Its texture is foliated. The laminae are inflexible. 
Fradlure even. Hardnefs 7. Colour In fome cafes 
fine green, in others it has the grey colour, and metallic 
liiflre of mica : it affumes all the fhades of colour be- 
tween thefe two extremes 

According to the analyfis of Vauquelin, it is compo- 



* Hauy, 
Jour, de 
Min. N® 
xxviii. 172, 


fed of 


t Ann, de 
Cbim. XXX. 

106. 
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G. XVII. 

SM. 

Kiffekil. 

I Ki'wan's 
Min, i. 144. 


§ Reignegg, 
JPbilof, 
Mag. iii, 

165. 

^ Klaproth, 


yo.o filica, 

13.0 lime, 

11.0 alumina, 

7.5 oxide of chromum, 
6.0 magnefia, 

5.5 oxide of iron, 

1.5 oxide of copper. 

94-5 1 


^ "BeitragCf 

iL 172# 

82 

Steatites. 


f Brijfor 


Genus XVII. sm. 

SPECIES I. Kiffekil J. 

Myrfen — Seafroth, 

This mineral is dug up near Konie in Natolia, and 
is employed in forming the bowls of Turkifh tobacco 
pipes. The fale of it fupports a large monaflery of 
dervifcs eftablifbed near the place where it is dug. It 
is found in a large fiffure fix feet wide, in grey calcare- 
ous earth. The workmen affert, that it grows again 
in the fiffure and puffs itfelf up like froth (e). This 
mineral, when frefh dug, is of the confiflence of wax ; 
it feels foft and greafy ; its colour is yellow ; its fp. gr. 
1.600 * ; when thrown on the lire it fweats, emits a 
fetid vapour, becomes hard, and perfectly white. 

According to the analyfis of Klaproth, it is corrpo- 
fed of § 0,^0 filica, 

17.25 magnefia, 

25.CO water, 

5.00 carbonic acid, 

.JO lime. 

96.25 t 

SPECIES 2. Steatites (f). 

Though this mineral was noticed by the ancients, 
little attention was paid to it by mineralogifts, till Mr 
Pott publiflied his experiments on it in the Terlin Me- 
moirs for 1747. . . . 

It is ufually amorphous, but fometimes it is cryflalh- 
zed in fix-fided prifms. Its texture is commonly earthy, 
but fometimes foliated. Luftre from o to 2. Tranf- 
parency from o to 2. Hardnefs 4 to 7* bp. gr. from 
2.61 to 2.794 j:. Feels greafy. Seldom adheres to 
the tongue. Colour ufually white or grey ; often with 


A L O G Y. Clafs X, 

a tint of other colours ; the foliated commonly green. Simple 
Does not melt per fe before tlie blow-pipe. Stones. 

Variety i. Semi indurated fleatites. 

Texture earthy. Fra6fure fometimes coarfe fpliii- 
tery. Luflre o. Tranfparency o, or fcarce 1. Hard- 
nefs 4 to 9. Abforbs water. Takes a polifh from the 
nail. Colour white, with a fliade of grey, yellow, or 
green ; fometimes pure white ; fometimes it contains 
dendritical figures ; and fometimes red veins. 

Variety 2. Indurated fleatites. 

Fra6lure fine fplintery, often mixed with imperfe£lly 
conchoidal. External luflre 2 to i, internal o. Tranf- 
parency 2. Often has the feel of foap. Abforbs wa- 
ter. Colour yellowilh or greenifli grey ; often veined 
or fpotted with deep yellow or red. 

Variety 3. Foliated or flriated fleatites. 

The texture of this variaty is ufually foliated ; fome- 
times flriated. Fragments cubiform. Luflre 3. Tranf- 
parency 2 to I. Hardnefs 6 to 7. Colour leek green, 
paffing into mountain green or fulphur yellow. Streak 
pale greenifh grey. When heated to rednefs, it becomes 
grey ; and at 147^ Wedgewood, it forms a grey porous 
porcelain m<ifs*. * Kirwan^ 

A fpecimen of fleatites, analyfed by Klaproth, con-i*^55* 
tained 59.5 filica, 

' 30.5 magnefia, 

2.5 iron, 

5.5 water. 


98 . 0 '!* ^ \ Bfitrdgff 

A fpecimen of white fleatites, analyfed by Mr Che-ii. 179. 
nevix, contained 60.00 filica, 

28.50 magnefia, 

3.00 alumina, 

2.50 lime, 

2.25 iron. 


96.25 1 


Peridot of the French- 


f Ann, di 
Chim, 

xxviii. 2CO, 
8^ 

G. XVI n. 

MSX. 


Genus XVIII. msi. 

SPECIES I. Chryfohte {g). 

-Topaz, of the ancients 

• The name chryfolite was applied, without diferimina- ChryfoUte. 
tion, to a great variety of fioncs, till W erner defined it 
accurately, and confined it to that flone which the 
French chemifls dillinguifli by the appellation of peri- 
dot, This Hone is the topaz, of the ancients ; their 
chryfolite is now called topaz *. " lib 

Chryfolite is found fometimes in unequal fragments, 37- c. 8. 
and fometimes cryflallized f. The primitive form of itsf Fig. 23. 
cryflals is a right angled parallelopiped v^liofe lengtb,| pjg, 24. 
breadth, and thicknefs, are as 5, \/8, \/s §• r ^ 

The texture of the chryfolite is foliated. Its frac- 
ture conchoidal. Its internal luflre from 2 to 4* N® 

tranfparency from 4 to 2. Caufes double refraAion. xxviii. 

^ ^ Hardnefs^^i* 


The carbonat of lime was only mechanically interpofed between the fibres of the ftone. See Pallas, Neu. Nord. 

n^ame"^ ktfkil, or rather keff-kelli, “ clay froth,’’ or » light olaj-” - Lavoifier 

(f) Kir<u,. I. 151.— Mem. Berlin, 1747, p. 57.— Jour, de Phyf. XXIX. 6 o.-Lavotf,er, 

Min. g^.—Dokmieu, Jour, de Min. N«sxix. ^es—La Metherle, Nouv. 

Jour, de Phyf, I- 397- 
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JEarths andHardnefs 9 to 10. 


MINERALOGY. 


Brittle. Sp. gr. from 3.26 ^ to 
Sto neg. Colour green. It is infufible at 150^, but lofcs 

* fCir Min tranfparency, and becomes blackifh grey With bo- 
^^3 . rax it melts without effervefcence into a tranfparent glafs 

of a light green colour. Infufible with microcofmic 
'\Vau'iuelin^ fait f and fixed alkali J. 

Ann. de 

Cbim.TLxl ' Variety I. Common chryfolite., 

5 J 7 - Found in Ceylon, and South America, and in Bo- 

amidfif fand and gravel J. Lullre 3 to 4. Tranf- 
\our. de * pareiicy 4 to 3. Colour yellowifb green, fometimes vcr- 
JViin. N'^ ghig to olive green, fometimes to pale yellow, 
xxii. 20, 

* Kir'ivans Variety Q.. Olive Chryfolite — Olivine'^, 

Min. i. Found commonly among traps and bafalts ; fometimes 

^ in fmall grains, fometimes in pretty large pieces ; but 
obferved in cryftals. Luftre 2 to 3. 
Tranfparency 3 to 2. Colour olive green. 

The firft variety, according to the analyfis of Kla- 
proth, is compofed of 41.5 magnefia, 

38.5 filica, 

19.0 oxide of iron. 


f Klaproth'* s 
BeitrcigCf i. 

103. 


X Ann de 
Chim. ibid. 


99-0 t 

According to that of Vauquelin, it is compofed of 
5 1 .5 magnefia, 

38.0 filica, 

9.5 oxide of iron. 

^ . 99 -°t 

ihe fecond variety, according to the analyfis of Kla- 
proth, is compofed of 37*58 magnefia, 

50.00 filica, \ 

1 1.75 oxide of iron, 

.21 lime. 


§ Beifr'dge, 

i. 112 . 

84 

Jade. 


99.54 § 

Species 2. Jade (h). 

< This ilone was formerly called /apis naphriiicusy and 
was much celebrated for its medical virtues. It is found 
in Egypt, China, America, and in the Siberian and 
Hungarian mountains. It is fometimes adhering to 
rocks, and fometimes in detached round pieces. 

Its furface is fmooth. Its fradture fplintery. Ex- 
ternal lufire o, or fcarce i ; internal waxy, i. Tranf- 
parency from 2 to I. Hardnefs 10. Not brittle. Sp. 
gr. from 2.95 to 2.9829 ; or, according to Sauflure, 
3 3 ^ 9 * ^^tjels greafy. Looks as if it had imbibed 
oil. Colour dark leek green, or verging towards blue ; 
in fome prominences inclining to greenifh or bluifii 
white. When heated it becomes more tranfparent and 
brittle, but is infufible per fe. According to Hoepfner, 


it is compofed of 


47 filica, 

38 carbonat of magnefia, 
9 iron, 

4 alumina, 

2 carbonat of lime. 


100 


This, is the done in which the inhabitants of New 
Zealand make into hatchets and other cutting indru- 
meiits. 
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G. XIX. 

SML. 

Afbfcdus. 


Br^Jpjn^ 


(h) Kirnv. I. 171 Bartolin, De LapiJe Nephrilico,- 

Hijl. Nat. de la Sutffe^ I. 251. 

(i) Kirw. I. 159. — Bergmany IV. 160 — Ploty P/oil. 
Ibid. III. 367. 

SuppL. VoL. II. Part I. 


Genus XIX. sml. 

SPECIES I. Afbedus ( i). 

This mineral was well known to the ancients. They 
even made a kind of cloth from one of the varieties, 
which was famous among them for its incombudibility. 

It is found abundantly in mod mountainous countries, 
and no where more abundantly than in Scotland. 

It is commonly amorphous. Its texture is fibrous. 

Its fragments often long fplintery. Ludre from o to 
2; fometims 3, and then it is metallic. Tranfparency 
from o to 2. Hardnefs from 3 to 7. Sp. gr. from 

2.7 to 0.6806. Abforbs water. Colour ufually vvhite 
or green. Fufible per fe by the blow^-pipe. 

V ariety i . Common afbedus. 

Ludre 2 to I. Tranfparency i. Hardnefs 6 to 7. 

Sp. gr. 2.577 to 2.7. Feels fomewhat greafy. Colour 
leek green ; fometimes olive or mountain green 5 fome- 
times greenifh or yellowifb grey. Streak grey. Pow- 
der grey. 

V ariety 2. Flexible afbedus. 

, Amiantiis. 

Compofed of a bundle of threads flightly cohering. 

Fibres flexible. Ludre i to 2, fometimes 3. Tranf- 
parency 1 to 2, fometimes o. Hardnefs 3 to 4. Sp. 
gr. before it abforbs water, from c.9088 to 2.3134; 
after abforbing water, from 1.5662 to 2.3803 Feels'^ 
greafy. Colour greyifh or greenifh white ; fometimes 
yellowifb or filvery white, olive or mountain green, pale ' 
delh red, and mountain yellow. 

^ V ariety 3. Eladic afbedus. 

JVlountain cork. 

This variety has a drong refemblance to common 
cork. Its fibres are interwoven. Ludre commonly o. 

Opaque. Hardnefs 4. Sp. gr. before abforbing wa- 
ter, from C.6806 to 0.9933 5 ^^^er abforbing water, 
from 1.2492 to 1.3492. Feels meagre. Yields to the 
fingers like cork, and is fomewhat eladic. Colour white ; 
fometimes with a fhade of red or yellow; fometimes 
yellow or brown. 

A fpecimen of the fird variety from Dalecarlia, an- 
alyfed by Bergman, contained 

63.9 filica, 

16.0 carbonat of lime, 

12.8 carbonat of magnefia, 

6.0 oxide of iron, 

1. 1 alumina. 

. * Opufc.vs, 

the lecond variety yielded to the fame 170. 

64.0 filica, 

17.2 carbonat of magnefia, 

13.9 carbonat of lime, 

2.7 alumina, 

2.2 oxide of iron. 

1 00.0 J t Ibid, pi 

A fpecimen of the third variety contained, according ^^ 3 - 
to the fame analyfis, 36.2 filica, 

26.1 carbonat of magnefia, 

12.7 carbonat of lime, 

3.0 iron, 

2.0 alumina. 

100.0 ^ - Twelve $ p. 

—Le/many Nov. Comm. Petropol. X. 381 . — Hoepfner 

Tranf XV. lo^i.^^Nebely Jour, de Phyf. II. 62.-— 



A fpecimen 
chemid 
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Earths and Twelve different fpecimens of afbeftus, analyfed by 
^ Stones. Bergman, yielded the fame ingredients, differing a little 
their proportions 

SPECIES 2. Afbeflinite (k). 

Albeilinite. This flone is amorphous. Texture foliated or broad 
ftriated. Luftre filky, 3. Tranfparency 1 to 2. Hard- 
Hefs 5 to 6. 8p. gr. from 2.806 to 2.880. Colour 

wh^’te with (hades of red, yellow, green or blu 5 ^. At 
150'^ Wedge wapd it melts into a green glafs. 


A L O G Y. 


Clafs I. 


Simple 

Stones. 
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G. XX. I. 

SILM. 

Pyroxen. 


Genus XX. i. silm. 

SPECIES I. Pyroxen. 

This (lone is found abundantly In lava and other vol- 
canic produdlions (l). It is always cryflallized. The 
primitive form of its cryftals is an oblique angled prifm, 
whofe bafes are rhombs with angles of 92^ 18', and 
f Hauy, 27 ^ 42't* ^t generally cryftallizes in eight-fided pvifms, 
terminated by dihedral fummits J. Its texture is folia- 
xxviii. 269. Hardnefs 9. Colour black; fometimes green. 

4 De Lifle, Powder greenifh grey §. Commonly attradled by the 
ii. 39s* magnet*. Scarcely fufible by the blow pipe f. With 

§ borax it melts into a yellowifh glafs, which appears red 

^ Ferber. 

+ 1. >t .s hot V . . 

i Vauquelin, According to the analyfis of Va.uquelin, it is com- 
pofed of 52.00 lilica, 

14.66 oxide of iron, 

13.20 lime, 
ic.co magnefia, 

3.33 alumina, 

2.00 oxide of manganefe.. 


€ de 

Min, N® 
xxxix. 172. 
88 

Afbclloid. 

^ Kirioany 

J, 166. 


95.19$ 

SPECIES 2. Afbefloid *. 

This (lone has obtained its name from its fimilarity 
to common afbeftus. It is amorphous. Its texture 
is foliated or ftriated. Its luftre common or glaffy, 
from 2 to 3. Tranfparency from o to i. Hardnefs 
6 to 7. Sp. gi*. from 3 to 3.31. Colour olive or leek 
green ; when decompofing, brown. Before the blow- 
pipe it melts />er fe into a brown globule. With bo- 
rax it forms a violet- coloured globule verging towards 
hyacinth *. According to the analyfis of Mr Mac- 
quart, it is^ compofed of 46 filica, 

20 oxide of iron, 

1 1 lime, 

TO oxide of manganefe, 

• 8 magnefia. 

95 1 . 

There is a variety of this fpecies which Kirwan calls 
metalliform afbeftoid. Its luftre is femimetallic, 3. 
Opaque. Hardnefs 8 to 9. Sp. gr. 3.356. Colour 
i Kir-wan' s fometimes inclining to rtd J. 

i. 167. 


^Maequart. 
Ann. de 
Chim, xxii. 

B3. 


f Jbidt 


Genus X-X. 2, smiu. 

SPECIES 3. Shorlaceous adlinolite (m). 

This flone cryftallizes in four or fix ftded prifms, 
thicker at one end than the other ; hence it has been g. XX. 2. 
called by the Germans JlrahlJletn^ “ arrow-ftone.’^ The smil. 
cryftals fometimes adhere longitudinally. F^adlure 
hackly. External luftre glaffy, 3 to 4; internal, i to^ mo itc. 

2. Tranfparency from 2 to 3 ; fometimes 1. Hard- 
nefs from 7 to 10. Sp. gr. 3.023 to 3.45. Colour 
leek or dark green. 

This flone is often the matrix of iron, copper, and 
tin ores. 

SPECIES 5. Lamellar adlinolite. LanfeUar 

This flone refembles 'hornblende. It is amorphous. adiinolite. 
Texture foliated. Luftre various in different places. 
Tranfparency o, or fcarce i. Sp. gr. 2.916. Colour 
dark yellowifli or greenifh grey. 

SPECIES 6. Glaffy adlinolite. Glalfy adi- 

This flone is found amorphous, compofed of fibres 
adhering longitudinally, or in {lender four or fix lided 
prifms. Texture fibrous. Fragments long fplintery, 
fo ftiarp that they can fcarcely be handled without in- 
jury. External luftre glaffy or filky, 3 to 4 ; internal 
o. Tranfparency 2. Exceedingly brittle. Sp. gr. 

2.95 to 2.493. Colour leek green ; fometimes verging 
towards greenifh or filver white ; fometimes flained 
with yellowifh or browmifh red. According to Berg- 
man it is compofed of 72.0 filica, 

12.7 carbonat of magnefia, 

6.0 carbonat of lime, 

7.0 oxide of iron, 

2.0 alumina. 


99.7 $ § Opufc. :v. 

Genus XXL sl. '^’9^ 

SPECIES I. Shillofe hornftone *. G.XXI.si,* 

The flru6lure of this flone is flaty. Luftre from o^hiftofe 
to I. Commonly opaque Hardnefs 9 to 10. 
gr. from 2.596 to 2.641. Colour dark bluilh or black-; 
ifh grey. Infufible per fe. 

Variety i. Siliceous ftiiftus. 

Commonly interfered by reddifh veins of iron flone. 

Fradlure fplintery. Luftre o. Tranfparency from o 
to I. 

Variety 2. Bafanite or Lydian flone. 

Commonly interfedled by veins of quartz. Fra6lure 
even ; fometimes inclining to concboidal. Luftre fcarce 
I. Hardnefs 10. Sp. gr. 2.596. Powder black. 

Colour grey ifh black. 

This, or a flone fimilar to it, was ufed by the an- 
cients as a touchftone. They drew the metal to be ex- 
amined along the flone, and judged of its purity by 

the 


(k) Kirnv. M\n,\, 165. Is this the tremolite of Werner? It certainly is not the tremoUte of the French 
mineralogifls. 

(l) Hence the uzvat pyroxen given it by Haiiy ; from Jire^ and a Jlranger, It means, as he himfelf 

explains' it, a Jlranger in the regions of Jire, By this he means to indicate, that pyroxen, though prefent in lava, 
is not a volcanic produdlion. 

(m) In this and the following fpccies we have followed Mr. Kirwan’s new arrangement exadlly, without even 
venturing to give the fynon.imes of other authors. The deferiptions which have been given are fo many and in- 
complete, and the minerals themfelves are flill fo imperfedtly known, and have got fo many names, that no part 
of mineralogy is in a Hate of greater confufion.. 
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I. MINER 

the colour of the metallic ilreak. On this account 
they called it jSao-av f , the trier. They called it alfo Ly- 
dian Jlone., becaufe, as Theophraftus informs us, it was 
found moll abundantly in the river Tmolus in Lydia 

A fpecimen of the firft variety, analyfed by Wieg- 
leb, contained 75*0 hhca, 

lo.o lime, 

4.6 magnefia, 

3.5 iron, 

5.2 carbon. 

98.3 

This fpecies is rather a mechanical mixture than a 
chemical combination. 

Genus XXII. zs. 

SPECIES I. Zircon 
Jargon — Hyacinth, 

This ftone is brought from Ceylon, and found alfo 
in France, Spain, and other parts of Europe. It is 
commonly cryftallized. The primitive form of its cry- 
ilals is an o6fahedron compofed of two four-fided py- 
ramids applied bafe to bafe, whofe Tides are ifofceles 
triangles (n). The inclination of the Tides of the fame 
pyramid to each other is 124® 12'; the inclination of 
the Tides of one pyramid to thofe of another 82^ 50'. 
Tlie folid angle at the apex is 73° 44' §, The varieties 
of the cryftalline forms of zircon amount to feven. In 
fome cafes there is a four-Tided prifm interpofed be- 
tween the pyramids of the primitive form ; fometimes 
all the angles of this prifm are wanting, and two fmall 
triangular faces in place of each ; fometimes the cry- 
flals are dodecahedrons, compofed of a flat four-Tided 
prifm with hexagonal faces, terminated by four-Tided 
fummits'with rhomboidal faces || ; fometimes the edges 
of this prifm, fometimes the edges where the prifm and 
fummit join, and fometimes both together, are wanting, 
and we find fmall faces in their place. For an accurate 
defeription and figure of thefe varieties, we refer to Mr 
Hauy 

The texture of the zircon is foliated. Internal luftre 
3. Tranfparency from 4 to 2. Catifes a very great 
double refradlion. Hardnefs from 10 to 16. Sp. gr. 
from 4.2 to 4.165 *. Colour commonly reddifh or yel- 
lowifh ; fometimes it is limpid. 

Before the blow-pipe it lofes its colour, but not its 
tranfparency. With borax it melts into a tranfparent 
glafs. InfuTible with fixed alkali and microcofmic fait. 

I. The variety formerly called hyacinth is of a yel- 
lowifh red colour, mixed with brown. Its furface is 
fmooth. Its luftre 3. Its tranfparency 3 to 4. 

2 The variety formerly called jargon of Ceylon^ is 
either grey, greenifh, yellowifh brown, reddifh brown, 
or violet. It has little external luftre. Is fometimes 
nearly opaque. 

The firft variety, according to the analyfis of Vau- 
quelin, is compofed of 64.5 zirconia, 

32.0 Tilica, 

2.0 oxide of iron. 
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Order II. SALINE STONES. 
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Under this order we comprehend all the minerals Genera, 
which confift of an earthy balis combined with an acid. 

They naturally divide themfelves into five genera. We 
lhall deferibe them in the following order. 

CALCAREOUS SALTS. 

Carbonat of lime, 

Sulphat of lime, 

Phofphat of lime, 

Fluat of lime, 

Borat of lime. 

BARYTIC SALTS. 

Carbonat of barytes, 

Sulphat of barytes. 

III. STRONTITIC SALTS. 

Carbonat of ftrontites, 

Sulphat o£ ftrontites. 

IV. MAGNESIAN SALTS. . 

Sulphat of magnefia. 

V. ALUMINOUS SALTS. 

Alum. 

Genus I. calcareous salts. l^Cal- 

This genus comprehends all the combinations of lime careous 
and acids which form a part of the mineral kingdom, f^ks. 

SPECIES I. Carbonat of lime. Carbonat 

No other mineral can be compared with carbonat of of lime, 
lime in the abundance with which it is fcattered over 
the earth. Many mountains confift -of it entirely, and 
hardly a country is to be found on the face of the globe 
where, under the names of limeftone, chalk, marble,, 
fpar, it does not conftitute a greater or'fmaller part of 
the mineral riches. 

It is often amorphous, often ftala6litical, and often 
cryftallized. The primitive form of its cryftals is a pa- 
rallelopiped, whofe Tides are rhombs, with angles of 77® 

30' and 102° 30' J. Its integrant molecules have the|Fig. 28.- 
fame form. The varieties of its cryftals amount to more 
than 40 ; for a defeription and figure of which we re- 
fer to Rome de Lijle ^ and Hauy (o). ♦ Qryftal, i. 

When cryftallized, its texture is foliated ; when amor- 497.’ 
phous, its ftrudfure is fometimes foliated, fometimes 
ftriated, fometimes granular, and fometimes earthy. Its 
E e 2 luftre 


(n) Let ABC (fig. 27.) be one of the fides. Draw the perpendicular BD ; then AB = 5, BD z= 4, AD = 3. 

(o) EJfai d'une Theorie, &c. p. 75 .— de Phyf. 1793, Auguft, p, 11^.— Jour. d'HiJi. Nat. 1792, Febru- 
ary, p. 148 — Ann. de Chim. XVII. 249. Scc.—Joui^. de Min. N'" XXVIII. 304. 







MINERALOGY. Clafs I. 


Earths and lullre varies from c to 3. Tranfparency from o to 

caiifes double refradion ; and it is the only mineral 
which caufes double refradVion through two parallel 
faces of the cryftal. Kardnefs from 3 to 9. Sp. gr. 
from 2.315 to 2. 78. Colour, when pure, white. Ef- 
fervefees violently with muriatic acid, and difTolves com- 
pletely, or leaves but a fmall refiduum. The folution 
is colourlefs. 

This fpecies occurs in a great variety of forms ; and 
therefore has been fiibdivided into numerous varieties. 
All tbefe may he ^ nveniently arranged under two ge- 
I'lOral dlvifions. 

I. Soft carbonat of lime. 

Variety i. y^garic mineral. 

Mountain mill, or mountain meal of the Germans. 

This variety is found in the clefts of rocks, or the 
liottom of lakes. It is nearly in the hate of powder ; 
of a white colour, fometimes with a (hade of yellow ; 
and fo light that it almotl floats on w'ater. 

Va riely 2 . Chalk. 

The colour of chalk is white, fometimes w'ith a fliade 
of yellow. Luftre o. Opaque. Hardnefs 3 to 4. Sp. 
gr. from 2.315 to 2657. Texture earthy. Adheres 
nightly to the tongue. Feels dry. Stains the lingers, 
and marks. Falls to powder iij water. It generally 
contains about f-Q of alumina, and of water ; the 
refl is carbonat of lime. 

Variety ■. 3 . Arenaceous limeflone. 

Colour yellowifli white. Luftre i. Tranfparency i. 
So brittle that fmall pieces crumble to powder between 
the fingers. Sp. gr. 2.742. Pho-fphorefees in the dark 
when feraped with a knife, but not when heated. It 
confifts almoft entirely of pure carbonat of lime. 

Variety 4. Teftaceous tufa. 

The colour of this variety is yellowifli or greyifli 
white. It is exceedingly porous and brittle; and is ci- 
ther compofed of broken fhells, or refembles mortar 
containing fhells ; or it confifts of fiftulous concretions 
varioufly ramified, and refembling mofs. 

II. Indurated carbonat of lime. 

Variety 1 . Compa6f limefton^. 

The texture of this variety is compaft. It has little 
luftre ; and is moft commonly opaque. Hardnefs 5 to 
8. Sp. gr. 1.3^64 to 2.72. Colour grey, with vari- 
ous fhades of other colours. It moft commonly con- 
tains about alumina, oxide of iron, &c. ; the reft 

is carbonat of lime. This variety is ufually burnt as 
lime. 

Variety 2 , Granularly foliated limeftone. 

Strudlure fometimes flaty. Texture foliated and gra- 
nular. Luftre 2 to I. Tranfparency 2 to i. Hard- 
nefs 7 to 8- Sp.gr. 2.71 to 2.8376. Colour white, 
of various fhades from other colours. 

Variety 3. Sparry limeftone. 

Strufture fparry. Texture foliated. Fragments 
rhomboidal. Luftre 2 to 3. Tranfparency from 2 to 
4 ; fometimes i. Hardnefs 5 to 6. Sp. gr. from 2.693 
to 2.718. Colour white ; often with various fhades of 
other colours. To this variety belong all the cryftals 
of carbonat of lime. 

Variety 4. Striated limeftone. 

Texture ftriated or fibrous. Luftre i to o. Tranf- 
parency 2 to I. Hardnefs 5 to 7. Sp. gr. commonly 
from 2.6 to 2.77. Colours various. 


Variety 5. Swine (lone. Saline 

Texture often earthy. Fradure often fpHntery. 

Luftre I to o. Tranfparency o to i. Hardnefs 6 to 
7. Sp. gr. 2.701 to 2.7 1 2 1. Colour dark grey, of 
various fliades. ‘When feraped or pounded it emits an 
urinous or garlic fmell. 

Variety 6. Oviform. 

This variety confifts of a number of fmall round bo- 
dies, clofely compaded together. Luftre o. Tranfpa- 
rency o or i. Hardnefs 6 to 7.- 
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SPECIES 2. Sulphat of lime. Sulphat of 

Gypfum — Selenite^ huie. 

This mineral is found abundantly in Germany, 

France, England, Italy, &c. 

It is found fometimes in amorphous maffes, fometimes 
in powder, and fometimes cry ftalli/ed. The primitive 
form of its cryftals, according to Rome de Lille, is a 
decahedron which may be conceived as two four-flded^ Fig. 29. 
pyramids applied bafe to bafe, and which, inftead of 
terminating in pointed fummits, are truncated near their 
bales ; fo that the lldes of the pyramids are trapeziums, 
and they terminate each in a rhomb. Thefe rhombs 
are the largcft faces of the cryftal. Tlie angles of the 
rhombs are 52° and 158*^. The inclination of two op- 
poflte faces of one pyramid to the two flmilar faces of 
the other pyramid is 145'^, that of the other faces 1 lof . {• CrsJtaK 
Sometimes fome of the faces are elongated ; fometimesi- 144 « 
it cryftallizes in fix-fided prifms, terminated by three 
or foiir-fided fummits, or by an indetermiiiate number 
of curvilinear faces. Fo»* a defeription and figure of 
thefe varieties, we refer to Rome de Lijle J. 

The texture of fulphat of lime is moft commonly fo- 
liated. Luftre from o to 4. Tranfparency from o to 
4. It caufes double refra^lion. Its hardnefs does not 
exceed 4. Its fp. gr. from 1.872 to 2.31 1. Colour 
commonly white or grey. 

Before the blow-pipe, it melts into a white enamel, 
provided the blue flame be made to play upon the edges 
of its laminae. When the flame is diredled againft its 
faces, the mineral falls into powder j Le Lhvrr^ 

It does not effervefee with muriatic acid, except it htjour.de 
impure ; and it does not diflblve in it. 

The following varieties of this mineral are deferving^^^'^'* 
of attention. 

Variety i. Broad foliated fulphat. 

Texture broad foliated. Luftre glaffy, from 4 to 2. 
Tranfparency from 4 to 3. Hardnefs 4. Sp. gr. 

2.3 1 1. Colour grey, often with a fliade of yellow. 

Variety 2. Grano-foliated fulphat. 

Texture foliated, and at the fame time granular; fo that 
it eaflly crumbLs into powder. Luftre 2 to 3. Tranf- 
parency 2 to 3. Hardnefs 4 to 3. Sp. gr. from 2.274 to 
2.3 ic. Feels foft. Colour white or grey, often with 
a tinge of yellow, blue, or green ; fometimes flefh red, 
brown, or olive green. 

Variety 3. Fibrous fulphat. 

Texture fibrous. Fragments long fplintei*y. Luftre 
2 to 3. Tranfparency 2 to i ; fometimes 3. Hardnefs 
4. Brittle. Sp. gr. 2.300. Colour white, often with, 
a fhade of grey, yellow, or red ; fometimes flefli red, and 
fometimes honey yellow ; fometimes feveral of thefe co- 
lours meet in ftripes. 

Variety 4. Compaft fulphur. 

Texture compad. Luftre i or Tranfparency 2 to 
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JEarths and j, fometimes o. Hardncfs 4. Sp. gr. from 1.872 to 
, 2.288. Feels dry, but not harfli. Colour white, with a 

t y--!,. . q£ grey, yellow, blue, or green; fometimes yellow; 

fometimes red ; fometimes fpotted, ftriped, or veined- 
Variety 5. Farinaceous fulpbat. 

Of the conhlleiice of meal. Lullre o. Opaque. 
Scarcely finks in water. Is not gritty between the teeth. 
Feels dry and meagre. Colour white. When heated 
below rednefs, it becomes of a dazzling white. 

p. SPECIES j?. Phofphat of lime, 

linie.^^ •^p''^'t‘ite—Phofphorite — Chryfo/ite — of the French. 

This fubftance is found in Spain, wliere it forms 
whole mountains, and in different parts of Germany. 
It is fometimes amorphous, and fometimes cryflallized. 
The primitive form of its cryftals is a regular fix-fided 
Its integrant molecule is a regular triangular 


^ Fig. 30. 

f Hauy^ 
“Jour, lie 
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xxviii. p. 
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priim, whofe height is to a fide of its bafe as i to -v/ 2 f . 
Sometimes the edges of the primitive hexagonal pril'm 
are wanting, and imall faces in their place ; fometimes 
there are fmall faces initead of the edges 'which termi- 
nate the prifm ; fometimes thefe two varieties are unit- 
ed ; fometimes the terminating edges and the angles of 
I Fig. 31. the prifm are replaced by fmall faces J ; and fometimes 
^ Hauyyibid.tYit prifm is terminated by four Tided pyramids §. 

Its texture is foliated. Its fra^lure uneven, tending 
to conchoidal. External lufh*e from 2 to 3, internal 
3 to 2. Tranfparency from 4 to 2. Caufes fingle re- 
fradiion. Hardnefs 6 to 7. Brittle. Sp. gr. from 
2.8249 to 3.218. Colour commonly green or grey ; 
fometimes brown, red, blue, and ^veir' purple. 

It is irrfiifible by the blow-pipe. When its powder 
is thrown upon burning coals, it emits a yellowilh green 
phofphorefcent light. It is foluble in muriatic acid 
without efFervefcence or decompofition, and the folution 
often homes gelatinous. 

SPECIES 4. Fluat of lime. 

Fluor. 

This mineraf is found abundantly in different coun- 
tries, particularly in Derby (hire. It is both amorphous 
and cryflallized. 

The primitive form of its cryflals is the regular 06I0- 
hedron ; that of its integrant molecules the regular te- 
i?^i/3>,/^/V.ti*ahedron ||. The varieties of its cryflals hitherto ob- 
32-. ferved amount to 7. Thefe are the primitive o6lohe- 
dron ; the cube ; the rhomboidal dodecahedron ; the 
^ Fig. 32. odlohedron which has both the faces of the cube 

and of the odlohedron ; the o6lohedron wanting the 
edges ; the cube wanting the edges, and either one 
face:'*, or two faces in place of each. For a defeription 
and ligure of thefe we refer to Mr Hauy\. 

The texture of fluat of lirne is foliated. Luflre from 
2 to 3, fometimes o. Tranfparency from 2 to 4, fome- 
times i. Caufes fingle refradlion. Hardnefs 8. Very 
brittle. Sp. gr. from 3.0943103.1911. Colours nume- 
rous, red, violet, green, red, yellow, blackifh purple,. Its 
powder thrown upon hot coals emits a bluifh orgreenifh 
light. Two pieces of it rubbed in the dark phofpho- 
refee. It decrepitates when heated. Before the blow- 
pipe it melts into a tranfparent glafs .§ 

It admits of a polifli, and is often formed into vafes 
and other ornaments. 

SPECIES 5. Borat of lime. 

Boraciie. 

This mineral has been found atKa Ikberg near Lu- 


i P‘ 


* Fig. 33 
i Ibid. 


§ -Ibid. 
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neburg, feated in a bed of fulphat of lime. It is cry- Saline 
flallized. The primitive form of its cryftals is the , 
cube*. In general, all the edges and angles of the 
cube are truncated ; fometimes, however, only the ^Ujour. de 
ternate angles are truncated f , The fize of the cryflals Min. 
does not exceed half an inch. xxvii. p. 

The texture of this mineral is compa< 5 l. Its 
is fiat conchoidal. External lufte 3 ; internal, ^ Wejiruat. 

2. Tranfparency from 2- to 3. Flardnefs 9 to lo. Sp. 
gr. 2.566. Colour greyifh white, fometimes palling in- 
to greenifh white or purplifh. 

When heated it becomes eledlric ; and the angles of 
the cube are alternately politive and negative j Haity^illd, 

Before the blow-pipe it froths, emits a greenifh light, 
and is converted into a yellowifh enamel, garnifhed with 
fmall points, which, if the heat be continued, dart out*^^* 
in fparks J. ' ^ r r- 

who difeovered its compo- 


According to Weftrum, 
nent parts, it contains 68 

13 

1 1 


boracic acid, 
magnefia, 
lime, 
alumina, 
filica, 
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SPECIES 6. Nitrat of lime. 
Found abundantly mixed with native nitre. 


^ Ann . dd 
Chim. ii, 
Ij(5. 

For a loi 


defeription fee the article Chemistry in this 
merit, 672. 
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Genus II. barytic salts. G.ll. Ba- 

This genus comprehends the combinations of barytes 
with acids. 

103 

species I. Carbonat of barytes. CarbonatoF 

Witherite. barytes. 

This mineral was difeovered by Dr Withering ; hence 
Wq ner has given it the name of witherite. It is found 
both amorphous and cryftallized. The cryflals are oc- 
tohedrons or dodecahedrons, confifting of four or fix 
lided pyramids applied bafe to bafe ; fometimes the fix- • 

Tided pyramids are feparated by a prifm ; fometimes fe- 
vcral of thefe prifms are joined together in the form of 
a liar. 

Its texture is fibrous. Its fra6lure conchoidal. Its 
fragments long fpiintery. Luflre 2. Tranfparency 2 
to 3. Hardnefs 5 to 6. Brittle. Sp. gr. 4,3 to 4.338. 

Colour greenifh white. When heated it becomes opaque. 

Its powder phofphorefces when thrown on burning 
coals*. ^ „ 

It is foluble with efFervefcence in muriatic acid. The 
folution is colourlefs. 

According to Pelletier it contains 
62 barytes, 

22 carbonic acid, 

16 water. 


ICO f 


f Jour, di 
Min. 

xxi. p. 46. 
1041 < 


SPECIES 2. Sulphat of barytes. 

Borofelenlte. 

This mineral is found abundantly in many countries, 
particularly in Britain. It is fometimes in powder, of- 
ten in amorphous mafles, and often cryftallized. The 
primitive form of its cryftals is a rectangular prifm, 

whofe. 
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whofe bafes are rhombs, with angles of 1010 30' and 
ygo varieties of its cryftals are very nume- 

rous. For a defeription and figure of them we refer 
to Rome de lJJle\ and Haiiy J. The moft common va- 
rieties are the odlohedron with cuneiform fummits, the 
fix or four fided prifm, the hexangular table with be- 
velled edges. Sometimes thefe cryftals are needle form. 

Its texture is commonly foliated. Luilre from o to 
2. Tranfparency from 2 to o ; in fome cafes 3 or 4, 
Hardnefs from 5 to 6. Sp. gr. from 4.4 to 4.44. Co- 
lour commonly white, wdth a lhade of yellow, red, blue, 
or brown. 

When heated it decrepitates. It is fufible per'fe by 
the blue flame of the blow-pipe, and is converted into 
fulphurat of barytes. Soluble in no acid except the 
fulphuric ; and precipitated from it by water. 

Variety I. Foliated fulphat. 

Luftre 3 to 3. Tranfparency from 4 to 2, fome- 
times I. Colours white, reddifh, bluifh, yellowifh, 
blackifli, greenifli. Mr Werner fubdivides this variety 
into three, according to the nature of the texture. Thefe 
three fubdivifions granularly foliated^ Jlraighi foliated^ 

ci—^e foliated. 

Variety 2. Fibrous fulphat. 

Texture fibrous ; fibres converging to a common 
centre. Luftre filky or waxy, 2. Tranfparency 2 to 
I. Hardnefs 5. Colours yellowifh, bluifh, reddifh. 

Variety^. Compadl fulphat. 

Texture compadf. Luflre o to i. Tranfparency i 
to o. Feels meagre. Almoft conftantly impure. Co- 
lours light yellow, red, or blue. 

Variety 4. Earthy fulphat. 

In the form of coarfe dully particles, flightly cohe- 
ring. Colour reddifh or yellowifli white. 
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lefs tranfparent. Hardnefs 5. Sp.gr, from 3,31 to Aggregaces 
3.96. Colour mofl commonly a fine fky blue ; fome- ' 


times reddifh ; fometimes white, or nearly uoiourlefs J. 

Klaproth found a fpecimen of this mineral from Penn- Joio\ni. ' 

fylvania compofed of 38 flrontites, 36. 

42 fulphuric acid. 

1 00 II . || Beitrdge, 

According to the analyfis of Mr Clayfield, the ful-“- 97 * 
phat flrontites found near Brillol is compofed of 
58.25 flrontites, 

41.75 fulphuric acid of 2,24, and a little iron ^ 

' cholfon’s 

1 00 . 0 O Journal. 

According to the analyfis of Vauqiielin, the fulphat 
of flrontites found at Bouvron in France, which was 
contaminated with .1 of carbonat of lime, is compofed 
of 54 flrontites, 

45 fulphuric acid. 
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Genus IV. magnesian salts. 

This genus comprehends the combinations of magne 
fia and acids which occur in the mineral kingdom. On- 
ly two fpecies have hitherto been found; namely, 

SPECIES I. Sulphat of magnefia. 

It is found in Spain, Bohemia, Britain, See . ; and 
enters into the compofition of many mineral waters. 

For a defeription of it, we refer to Chemistry, n° 
633. in this Suppl. 

SPECIES 2. Nitrat of magnefia. 

Found fometimes affociated with nitre. For a de- 
feription fee Chemistry, n^ 674, 


• Jotir.dt 
Min. N« 
xxxvii. 6. 
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iQj Genus III. Strontitic Salts. 

G. III. This genus comprehends all the combinations of 
Strontitic flrontites and acids which form a part of the mineral 
kingdom. 

"SPECIES I. Carbonat of Hron.tites 
J06 This mineral was firll difeovered in the lead mine of 
in Argylefhire ; and iince that time it is faid 
to have been difeovered, though not in great abundance, 
in other countries. It is found amorphous, and alfo cry- 
flallized in needles, wdiich, according to Hauy, are re- 
gular fix-fided prifms. 

Its texture is fibrous; the fibres converge. Fradlure 
uneven. Luflre 2. Tranfparency 2. Hardnefs Sp. 
gr. from 3.4 to 3.66. Colour light green. Does not 
decrepitate when heated. Before the blow-pipe be- 
comes opaque and white, but does not melt. With 
borax it effervefccs, and melts into a tranfparent colour- 
lefs glafs. Effervefccs with muriatic acid, and is totally 
diffolved. The folution tinges flame purple. 

SPECIES 2. Sulphat of flrontites. 

Celejline. 

Sulphat of This mineral has been found in Pennfylvania, in Ger- 
ftrontites. j^^any, in Erance, in Sicily, and Britain. It w'as firfl 
difeovered near Briilol by Mr Clayfield. There it is 
found in fucb abundance, that it has been employed in 
mending the roads. 

It occurs both amorphous and cryflallized. The 
cryftals are moft commonly bevelled tables, fometimes 
rhomboidal cubes. Its texture is foliated. More or 


LrENUS V. ALUMLNOUS SALTS 


This genus comprehends thofe combinations of alu-^W- -^^ 1 “* 
raiaa and acids which occur in the mineral kinerdom. 

^ falls. 


SPECIES r. Alum. 

This fait is found in cryftals, in foft maffes, in flakes, Alum, 
and iiivilibly mixed with the foil. For a defeription, 
we refer to Chemistry, 11° 636. 


Order III. AGGREGATES. 

This order comprehends all mechanical mixtures of 
earths and ftones found in the mineral kingdom. Thefe 
are exceedingly numerous ; the mountains and liills, 
the mould on which vegetables grow, and iudeed the 
greater part of the globe, may be confidered as compo- 
fed of them. A complete defeription of aggregates be- 
longs rather to geology than mineralogy. It would be 
improper, therefore, to treat of them fully here. But 
they cannot be altogether omitted ; becaufe aggre- 
gates are the firft fubftances which prefent themfdves to 
the view of the pradtical mineralogift, and becaufe, 
without being acquainted with the names and compo- 
nent parts of many of them, the moft valuable minera- 
logical works could not be underftood. 

Aggregates maybe comprehended under four divi-Divifion of 
fions : I. Mixtures of earths ; 2. Amorphous fragments 
of ftones agglutinated together ; 3. Cryftallized ftones, 
either agglutinated together or with amorphous ftones ; 

4, Aggregates formed by fire. It will be exceedingly 

convenient 
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jEarths and convenient to treat each of thefe feparately. 

Stones, therefore divide this order into four fedlions. 

Sect. I. Aggregates of Earths* 

The moft common earthy aggregates may be com- 
prehended under the following genera : 

1. Clay, 

2. Colorific earths, 

3. Marl, 

4. Mould. 

Genus I. clay. 

mixture of alumina and filica in various 
The alumina is in a ftate of an impalpable 
powder ; but the lilica is almofl always in fmall ft-ones, 
large enough to be dillinguifhed by the eye. Clay, 
therefore, exhibits the charadler of alumina, and not of 
filica, even when tliis laft ingredient predominates. The 
particles of hlica are already combined with each other; 
and they have fo llrong an affinity for each other that 
few bodies can feparate them ; whereas the alumina, not 
being combined, readily difplays the characters which 
dillinguifh it from other bodies. Belides alumina and 
filica, clay often contains carbonat of lime, of magnefia, 
barytes, oxide of iron, &c. And as clay is merely a 
mechanical mixture, the proportion of its ingredients is 
exceedingly various. 

Clay has been divide 4 into the following fpecies : 

SPECIES I. Porcelain clay. 

Its texture is earthy. Its luflre o. Opaque. Hard- 
nefs 4. Sp. gr. from 2.23 to 2.4. Colour white, 
fometimes with a fhade of yellow or red. Adheres 
flightly to the tongue. Feels foft. Falls to powder in 
water, 

A fpecimen, analyfed by Haffenfratz, contained 
62 filica, 

19 alurnina, 

12 magnefia, 

7 fulphat of barytes. 


ny 
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clay. 
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, SPECIES 2. Common clay. 

Its texture is earthy. Luflre o. Opaque. Hard, 
nefs 3 to 6. Sp, gr. 1.8 to 2.68. Adheres flightly 
to the tongue. Often feels greafy. Falls to powder in 
water. Colour, when pure, white ; often tinged blue 
or yellow. 

Variety i. Potter’s clay. 

Hardnefs 3 to 4. Sp, gr. 1.8 to 2. Stains the fin. 
gers flightly. Acquires fome polifh by fridlion. Co- 
lour white ; often with a tinge of yellow or blue ; fome- 
times brownifh, greenifh, reddifh. Totally diffufible in 
water ; and, when duly moiflened, very dudlile. 

Variety 2. Indurated clay. 

Hardnefs 5 to 6. Does not diffufe itfelf in water, 
but falls to powder. Difeovers but little dudlility. Co- 
lours grey, yellowifh, blwffi, greenifh, reddifh, brown*- 
ifh. 


A L O G Y. 

V ariety 3, Shiflofe clay. 

Strudlure flaty. Sp. gr. from 2.6 to 2.68. Feels 
fmooth. Streak white or grey. Colour commonly 
bluifh, or yellowifh grey ; fometimes blackifh, reddifh, 
greenifli. Found in flrata, ufually in coal mines. 

This variety is fometimes impregnated with bitumen. 
It is then called bituminous Jhale. 

SPECIES 3. Lithomarga. 

Texture earthy. Fraflure conchoidal. Luflre from 

0 to 2. Opaque. Hardnefs 3 to 7. Sp. gr. when 
pretty hard, 2.815. Surface fmooth, and feels foapy, 
Adheres flrongly to the tongue. Falls to pieces, and 
then to powder, in water ; but does not diffufe itfelf 
through that liquid. Fufible/'er fe into a frothy mafs. 

Variety i. Friable lithomarga. 

Formed of fcaly particles flightly cohering. Lullre 

1 to o. Hardnefs 3 to 4. Exceedingly light. Feels 
very fmooth, and affumes a polifli from the nail. Colour 
white; fometimes tinged yellow or red. 

V ariety 2. Indurated lithomarga. 

Hardnefs 4 to 7. The fofter forts adhere very flrong- 
ly to the tongue when newly broken ; the harder very 
moderately. Colours grey, yellow, red, brown, blue. 

A fpecimen of lithomarga from Ofmund, analyfed by 
Bergman, contained 6o.o filica, 

I i.o alumina, 

5.7 carbonat of lime, 

4.7 oxide of Iron, 

0.5 carbonat of magnefia, 

18.0 water and air. 


A fpecimen, analyfed by Mr Wedgewood, coatained 
60 alumina, 

20 filica, 

1 2 air of water. 
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SPECIES 4. Bole, 

Texture earthy. Fradlure conchoidal. Luflre o. 
Tranfparency fcarce i. Hardnefs 4. Sp. gr. from 1.4 
to 2. Acquires a polifh by fridllon. Scarcely adheres 
to the tongue. Feels greafy. Colour yellow or brown ; 
fometimes red ; fometimes fpotted. 

The lemnian earth which belongs to this fpecies, ac- 
cording to the analyfis of Bergman, contains 

47.0 filica, 

19.0 alumina, 

6.0 carbonat of magnefia.. 

5.4 carbonat of lime, 

• 5.4 oxide of iron, 

17.0 water and air. 


^ Opvfc. iv. 
1 18 
Bv.k. 


^ 99-8 1 f 7/5/V. p. 

157. 

SPECIES 5. Fullers earth. 119 

Texture earthy. Structure fometimes flaty. Frac- Fullers^ 
ture imperfedlly conchoidal. Luflre o. Opaque. Hard- 
nefs 4. Receives a polifli from fridlion. Does not ad- 
here to the tongue. Feels greafy. Colour ufually 
light green. 

A fpecimen from Hampfhire, analyfed by Bergman, 
contained 51.8 filica, 

25.0 alumina, 

3,3 carbonat of lime,. 

3.7 oxide of iron, 

0.7 carbonat of magnefia. 

15.5 moiflure. 


loo.o t 
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Earths and This earth is ufed by fullers to take the greafe out 

, Atones. ^ their cloth before they apply foap. It is eflential to 

' '' ^ fullers earth that the particles of filica be very fine, 

otherwife they would cut the cloth. Any clay, pof- 
fefled of this la ft property, may be confidered as fulltrs 
earth ; for it is the alumina alone which a6ls upon the 
cloth, on account of its llrong affinity for greafy fub- 
itances. 

G. Co- Genus II. Colorific Earths. 

lorific The minerals belonging to this genus confift of clay, 

earths. mixed with fo large a quantity of fome colouring ingre- 
dient as to render them ufeful as paints. The colour- 
ing matter is commonly oxide of iron, and fometimes 
charcoal. 

Ill 

Red chalk. species t. Red chalk. 

Reddle. 

Texture earthy. Fradture conchoidal. Luftre o. 
Opaque. Hardnefs 4. Sp. gr. inconfiderablc. Co- 
lour dark red. 

Feels rough. Stains the lingers. Adheres to the 
tongue. Falls to powder in water. Does not become 
dudlile. When heated it becomes black, and at 159*^ 
Wedgewood melts into a greenifli yellow frothy enamel. 

Cornpofed of clay and oxide of iron. 

12Z 

Yellow SPECIES 2. Yellow chalk, 

chalk. Texture earthy. Fradiure conchoidal. Hatdnefs 3. 

Sp. gr. inconfiderablc. Colour ochge yellow. 

Feels fmooth or greafy. Stains the fingers. Ad- 
heres to the tongue. Falls to pieces in water. When 
heated becomes red ; and at 136^ Wedgewood melts 
into a brown porous porcelain. 

According to Sage, it contains 
50 alumina, 

.40 oxide of iron, 

10 water, with fome fulphuric acid. 
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Clafs r. 
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313'.^^^^' SPECIES 3. Black chalk. 

123 Struaure flaty. Texture earthy. Fragments fplin- 

Black tery. Luftre o. Opaque. Hardnefs 5. Sp.gr. 2.144 
■chalk. 2.277. Colour black. Streak black. 

Feels fmooth. Adheres flightly to the tongue. Does 
not moulder in water. When heated to rednefs it be- 
comes reddifh grey. 

According to Wiegleb, it is cornpofed of 
64.50 filica, 

1 1.25 alumina, 

1 1. 00 charcoal, 

2.75 oxide of iron, 

7.50 water. 

{Anr.de 91 

Chitn.x^ix. SPECIES 4. Green earth. 

^^'124. Texture earthy. Luftre o. Opaque. Hardnefs 6 

Green to 7. Sp. gr. 2.637. Colour green. 

earth. Commonly feels fmooth. Does not ftain the fingers. 

Often falls to powder in water. When heated it be- 
comes reddifh brown ; and at 147"^ Wedgewood melts 
into a compa6I glafs. 

Cornpofed of clay, oxides of iron, and nickel. 

125 Genus III. Marl. 

^ mixture of cavbonat of lime and clay, in which the 


carbonat confiderably exceeds the other ingredient, is'Aggregatea 
called marl. ' 

Its texture is earthy. Luftre o. Opaque. Flard- 
nefs from 4 to 8 ; fometimes in powder. Sp. gr. from 
1.6 to 2.877. Colour ufually grey, often tinged with 
other colours. Effervefccs with acids. 

Some marls crumble into powder when ^xpofed to the 
air; others retain their hardnefs for many years. 

Marls may be divided into two fpecies : i. Thofe 

w^hich contain more filica than alumina ; 2. Thofe which 
contain more alumina than filica. Kirwaii has call- 

ed the firft of thefe JUiceous, the lecond argillaceous ^ 
marls. Attention fhould be paid to this diftindlioii 
when marls are ufed as a manure. 
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Genus IV. Mould. G. IV. 

By mould is meant the foil on which vegetables grow. 

It contains the following ingredients ; filica, alumina, 
lime, magnefia (fometimes), iron, carbon derived from 
decayed vegetable and animal fubftances, carbonic acid, 
and water. And the good or bad qualities of foils de- 
pends upon a proper mixture of thefe ingredients. The 
filica is feldom in the ftate of an impalpable powder, but 
in grains of a greater or fmaller fize : Its chief ufe feems 
to be to keep the foil open and pervious to moifture. 

If we pafs over the carbon, the iron, and the carbonic 
acid, the goodnefs of a foil depends upon its being able 
to retain the quantity of moifture which is proper for 
the nouriftiment of vegetables, and no more. Now the 
retentive power of a foil increafes with the proportion 
of its alumina, lime, or magnefia, and diminifhes as the 
proportion of its filica increafes. Hence it follows, that 
in a dry country, a fertile foil fliould contain lefs filica, 
and more of the other earths, than in a wet country. 

Giobert found a fertile foil near Turin, where it 
rains annually 30 inches, to contain 
From 77 to 79 filica, 

9 — 14 alumina, 

5 — 12 lime. 

Near Paris, where it rains about 20 inches annually, 

Mr Tillet found a fertile foil to contain 
Coarfe fand 25 
Fine fand 21 

— 46.0 filica, 

16.5 alumina, 

37.5 lime. 


1 00.0 ^ Kirtvan 

The varieties of mould are too numerous to admit an on Manures. 
accurate defeription ; we fiiall content ourfelves, there- 
fore, with mentioning the moft remarkable. 
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species I. Sand. Sand. 

This confifts of fmall grains of filiceous ftones not 
cohering together, nor foftened by water. When the 
grains are of a large lize, the foil is called gravel. 

SPECIES 2. Clay. Clay. 

This confifts of common clay mixed with decayed ve- 
getable and animal fubftances. 


SPECIES 3. Loam. Loam. 

Any foil which does not cohere fo ftrongly as clay, 
but more ftrongly than chalk, is called loam. There 
are many varieties of it. The following are the moft 
common. 

Variety 


'm 
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Till. 
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Clayey loam ; called alfo Jlron^^ coldy 
and heavy, loam;. 

It confiils of a mixture of clay and coarfe fand. 
Variety 2. Chalky loam. 

A mixture of clay, chalk, and coarfe fand ; the chalk 
predominating. 

Variety 3. Sandy loam. 

A mixture of the fame ingredients ; the fand amount- 
ing to .8 or *9 of the whole. 

SPECIFS 4. Till. 

Till is a mixture of clay and oxide of iron. It is of 
a red colour, very hard and heavy. 

Sect II. Aggregates of Amorphous Stones, 

The aggregates which belong to this fedlion confift 
of amorphous fragments of Hones cemented together. 
They may be reduced to the following genera : 

1. Sandflone, 

2. Puddingftone, 

3. Amygdaloid, 

4. Breccia. • 

G. I. Sand- Genus I. Sandstone. 

ftone. Small grains of fand, conlifting of quartz, flint, horn- 

ftone, filiceous fhillus, or felfpar, and fometiraes of mi- 
ca, cemented together, are denominated fandltones. 
They feel rough and fandy ; and, when not very hard, 
eafily crumble into fand. The cement or bafis by which 
the grains of fand are united to each other is of four 
kinds ; namely, lime, alumina, filica, iron. Sandftones, 
therefore, may be divided into four fpecies. 

SPECIES i. Calcareous fandftones. 
Calcareous fandftones are merely carbonat of lime or 
marl, with a quantity of fand interpofed between its 
particles. Though the quantity of fand, in many cafes, 
far exceeds the lime, calcareous fandftones are fometimes 
found cryftallized ; and, in fome cafes, the cryftals, as 
might be expedled, have fome of the forms which dif- 
tinguifh carbonat of lime. Thus the calcareous fand- 
ftone of FountainbktiU is ciyftallized in rhomboidal 
tables. It contains, according to the analyfis of Laf- 
fone 62.5 filiceous fand, 

37.5 carbonat of lime. 


Calcareous. 
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Sometimes ftones occur, confifting of grains of lime 
cemented together with filica. Thefe ftones are alfo de- ^ 

nominated filiceous fandftones. 

SPECIES 4. Ferruginous fandftones. Ferrugi- 

The iron which a£ts as a cement in ferruginous fand- 
ftones is not far from a metallic ftate. When iron is 
completely oxidated, it iofes the property of adling as 
a cement. This is the reafon that ferruginous fand- 
ftones, when expofed to the air, almoft always crumble 
into powder. 

The colour of ferruginous fandftones is ufually dark 
red, yellow, or brown, fhe grains of fand which com- 
pofe them are often pretty large. Their hardnefs is 
commonly inconfiderable. 

Genus II. Pudding Stone. 

Pebbles of quartz, flint, or other fimilar ftones of 
round or eliptical form, from the fize of rape feed to 
that of an egg, cemented together by a filiceous ce- 
ment, often mixed with iron, have been denominated 
pudding Jlones, 

Pudding ftones, of courfe, are not inferior in hard- 
nefs to quartz, flint, chalcedony, &c. of which the peb- 
bles may confift.. The colour of the cement is ufually 
yellow, brown, or red. Its fradlure is conchoidal. 

The finer forts of pudding ftones are capable of a fine 
polifli ; the coarfe are ufed for mill-ftones. 
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Genus III. Amygdaloid. G. III. A 

Rounded or eliptical maffes of chalcedony, zeolite, mygdaloid, 
limeftone, lithomarga, fteatites, green earth, garnets, 
hornblende, or opal, cemented together by a bafis of in- 
durated clay, trap, mullen, walken or kragg, confti- 
tute an amygdaloid, 

Amygdaloids are opaque. They have no luftre. 

Their fracture is uneven or conchoidal. Hardnefs 6 to 
9. Their colours are as various as the ingredients of 
which they are compofed. 

Genus IV. Breccia. G.lV. 

Angular fragments of the fame fpecies of ftone, agglu- Breccia, 
tinated together, conftitute a breccia. This calcareous 
breccia confifts of fragments of marble cemented toge- 
ther by means of lime. ' ^ ^ 


Calcareous fandftones have commonly an earthy tex- 
ture. Their furface is rough. Their hardnefs from 6 
to 7. Their fpecific gravity about 2.5 or 2.6. Their 
colour grey ; fometimes yellowifli or brown.' They are 
fometimes burned for lime. 

SPECIES 2. Aluminous fandftones. 

The bafis of. argillaceous fandftones is alumina, or 
rather clay. Their ftrucfture is often fiaty. Their tex- 
ture is compadi, and either fine or coarfe grained, ac- 
couding to the fize of the fand of which they are chief- 
ly compofed. Their hardnefs is from 6 to 8, or even 
9. Their colour is ufually grey, yellowq or brown. 

They are often formed into mill-ftones, filtering- 
ftones, and coarfe whet-ftones. 

SPECIES 3. Siliceous fa| 4 (l ones. 

Siliceous fandftones confift of grains of fand cement- 
ed together by filica, or fome fubftance which confifts 
chiefly of filica or flint. They are much harder than 
any of the other fpecies. 

SuppL. VoL. II. Part I. 


Sect. III. Aggregates of Cryjlals, 

The minerals belonging to this fefftion confift either 
of cryftals of different kinds cemented togetl^er, or of 
cryftals and amorphous ftones cemented together. 

T hey may be reduced under the following genera. ^ 

1. Granite, 

2. Sienite, 

3. Granatine, 

4. Granitell, 

5. Granilite, 

6. Trap, 

7. Porphyry. 

Genus I. Granite. ^ i^Gra- 

An aggregate of felfpath, quartz, and mica, what-nite.' 
ever be the fize or the figure of the ingredients, is de- 
nominated granite. This aggregate may be divided 
into two fpecies, namely, common granite, and JlnJlofe 
granite or gneifs. 

SPECIES I. Common granite. p ♦ 

Its ftrufture is always granular. The felfpar is often 
F f amor- 
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amorplioiis, and conflltutes moft frequently the greateft 
part of the aggregate. 

Common granites differ much in their appearance, ac- 
€ording to the lize, proportion, colour, and figure of 
their component parts. They are commonly very hard : 
Their fpecific gravity varies from 2.53,88 to 2.9564. 

SPECIES 2. Sbiflofe granite or gneifs. 

The ftrufbure of gneifs is always flaty, and this con- 
ftitutes its fpecific charader. In gneifs, the proportion 
of quartz and felfpar is nearly equal ; the proportion 
of mica is fmallefl. It is evidently fubjedl to the fame 
varieties with common granite. 

Genus II. Sienite. 

Mr Werner has given the name of Jiemte to aggre- 
gates compofed of felfpar, hornblende, and quartz ; or 
of felfpar, hornblende, quartz, and mica. Tliefe aggre- 
gates were formerly confounded with quartz. 

Sienite is found both of a granular and flaty flruc- 
ture : it might, therefore, like granite, be divided into 
two fpecies. In fienite the quartz is commonly in by 
far the fmallell; proportion. 

Genus III. granatine. 

Mr Kirwan has applied the name granatim to the 
following aggregates. 
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Quartz, 
Felfpar, 
. Shorl. 

Quartz, 

Mica, 

Garnet. 

Quartz, 

Hornblende, 

Jade. 

Felfpar, 

Mica, 

Shor 

. Quartz, 
Felfpar, 
Jade. 

Quartz, 

Shorl, 

Hornblende. 

Quartz, 

Hornblende, 

Garnet. 

Felfpar, 

Mica, 

Hornblende. 

Quartz, 

Felfpar, 

Garnet. 

Quartz, 

Shorl, 

Jade. 

Quartz, 

Jade, 

Garnet. 

Felfpar, 

Quartz, 

Serpentine. 

Quartz, 
‘ Mica, 
Shorl. 

Quartz, 

Shorl, 

Garnet. 

Quartz, 
Hornblende, 
Horn ftone, 

Felfpar, 

Quartz, 

Steatites. 

Quartz, 

Mica, 

Jade. 
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One of thefe aggregates, namely, quari%^ mica, gar^ 
net, was called by Cronfledt morka or murkjlen. 

Genus IV. granitell. 

Mr Kirwan gives the name of granitell to all aggre- 
gates compofed of any two of the following ingre- 
dients : quartz, felfpath, mica, fhorl, hornblende, jade, 
garnet, fleatites. The moft remarkable of thefe are : 


Quartz, 

Felfpar. 

Quartz, 

Hornblende. 

Qiwrtz, 

Steatites# 

Felfpar, 

Hornblende. 

' Quartz, 
Mica. 

Quartz, 

Jade. 

Felfpar, 

Mica. 

Felfpar, 

Jade. 

Quartz, 

Shorl. 

Quartz, 

Garnet. 

Felfpar, 

Shorl. 

Felfpar, 

Garnet. 


Mica, 

Shorl. 

Jade. 

HornbIeii 3 e, 

Jade. 

r'"'Jade; " 

Garnet, 

Mica, 

Hornblende, 

Mica, 

Garnet,' 

Hornblende, 

Garnet. 

Steatites, 

Shorl. 


Clafs r.. 

Aggragatee • 


Some of thefe aggregates have - received particular 
names. The aggregate of quart'Z- and mica, when its 
ftrudlure is flaty, is called by Werner JJoiJlcJe mica: by 
the Swedes, it is denominated JtellJlen, whatever be its 
ftrudfure. 

The aggregate of hornblende and mica is called 
grunjlein, from the dark gi'een colour which It ufually 
has. 
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Genus V. granilite. 

Under the name of granilite, Mr Kirwan comprehends*^'^ 
all aggregates containing more than three ingredients. 
Gf thefe the following are the moft remarkable. 


Quartz, 

Felfpar, 

Mica, 

Shwl. 

Quartz, 

Mica, 

Shorl, 

Garnet. 

Quartz, 

Siilph. of barytes, 
Mica, 

Shorl. 

Quartz, 
Felfpar, 
Mica, . 
Steatites. 

Quartz, 

Felfpar, 

Mica, 

Garnet. 

Quartz, 

Sulph. of bai*ytes, 
Mica, 

Hornblende. 
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Common. 


Genus VI. trap (p). G. VL 

Under this genus we clafs not only what ha& com- Trap, 
monly been called trap, but alfo wacken, and mullen, 
and kragftone of Kirwan. 

SPECIES I. Common trap. 

This ftone is very common in Scotland, and is known 
by the name of fivhinjione. Whole hills are formed of 
it ; and it occurs very frequently in large rounded de- 
tached fragments. Sometimes it aflumes the form of 
immenfe columns, and is then called bafalt. The Giants 
Caufeway in Ireland, the ifland of Staffa, and the fouth 
fide of /^.rthur’s Seat in Scotland, are well known in- 
ftances of this figure. 

Its texture is earthy or compact. Its fradlure un- 
even. Its luftre commonly o. Opaque. Hardnefs 8 
to 9. Not brittle. Sp. gr. from 2.78 to 
Colour black, with a fnade of grey, blue, or purple ; 
fometimes black ifli or reddifli brown ; in fome cafes 
greenifli grey. By expofure to the atmofphere, it often 
becomes invefted winh a browmifli rind. Before the 
blow-pipe, it melts per fe into a more or lefs black glafs. 

Trap confifts of fmall cry Hals of hornblende, felfpar, 
olivine, &c. ufually fet in a ground compofed apparent- 
ly of clay and oxide of iron. A fpecimen, in the form 
of bafaltes, from Staffa, analyfed by Dr Kennedy of E- 
dinburgh, contained 48 filica, 

16 alumina, 

16 oxide of irony 
t 9 lime, 

5 moifture, 

4 foda, 

I muriatic acid. 

99 t 


(p) Kir*w* T. 231 and ^^i.~Faujas de St Fond\ EJfai furl*Hi/l, Nat, des Roches de Trap,^Phtl, paffim. 

See alfo a very ingenious fet of experiments on the fufion of trap, by Sir James Hall in Tranf, Edin. V. 43, 


f EJirt, 
A ^franf, V. 
89. 


t 
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/Earths and A fpcclmcn from Sftllfbtny rock, near Edinburgh, 
Stones, trontained, according to the analyfis of the fame gentle- 

46.0 filica, 

T9.0 alumina, 

17.0 oxide of iron, 

8.0 lime, 

4.0 moifture, 

3.5 foda, 

1.0 muriatic acid. 


Mdtn. 
rTranf, V- 

90. 
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'Wackeii. 

•j* Kir’watif 

t. 223. 

. J Kirviatt, 
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Mullen. 

^ Kirnvan^ 
i. 225 . 


TSO 

Kragftoat. 

^KirTv, i. 
tl26. 


15* 
<5. VH. 
Porphyry. 


98.5 * 

Dr Kennedy conduced thefe analyfes with great in- 
genuity and judgment ; and the difcovery in which they 
terminated, that trap contains foda, is certainly of im- 
portance, and may lead to valuable cbnfequences both 
in a geological and mineralogical view. 

SPECIES 2. Wacken -j*. 

This (lone often forms confiderable parts of hills, and, 
like trap, is amorphous. Its texture is earthy. Its 
fra/Slure ufually even. Luftre o. Opaque. Hardnefs 
6 to 9. Sp gr. from 2.535 2.893 Colour grey, 

with a fhade of green, black, red, brown. ^Vhen ex- 
pofed to the atmofpbere> it withers and becomes more 

It melts into a grey porous flag. 

SPECIES 3. Mullen*. 

This ftonc is alfo found in confiderable maifes, and 
fometimes has a tendency to a columnar form like ba- 
falt. T-exture earthy. Fradfure uneven, and fine fplin- 
tery. Luftre o, except from fome fhining particles of 
bafaltine. Opaque. Hardnefs from 7 to 9. Sp. gr. 
from 2.6 to 2. 738. Colour afh or bluifli grey ; fome- 
times mixed with ochre yellow, in confequence of the 
decompofition of the ftone. At 130° Wedgewood it 
melts into a black compa^f glafs. 

When mullen is expofed to the air, its furface be- 
comes covered with a greyifti white rind fometimes 
nightly ochry. 

SPECIES 4. Kragftone 

This ftone, which, like the others, forms confiderable 
parts of rocks, was formed into a diftindl fpecies by 
Mr Kirwan. Its texture is earthy. It is exceedingly 
porous, and the pores are often filled with the cryftals 
of other minerals. Fradlure uneven. Luftre o. O- 
paque. Hardnefs 5 to 7. Sp. gr. 2.314- Feels rough 
and harfli. Colour reddifh grey. Streak yellowifti 
grey. At 138® Wedgewood it melts into a reddifti 
brown porcelain mafs. 

Genus VII. porphyry. 

Any ftone which contains fcattered cryftals or grains 
of felfpar, vifible to the naked eye, is denominated a 
porphyry, Befides felfpar, porphyries generally con- 
tain fmall cryftals of quartz, hornblende, and mica. 
Thefe cryftals are ufually of a different colour from the 
ftone in which they are found, and they are lluck in it 
as in a cement. It is evident from this definition, that 
the number of porphyries mu ft be great. Each fpe- 
cies receives its name from the ftone which forms its ba- 
lls. To defcribe them would be unneceffary. We 
ftiall only give a catalogue of the principal fpecies. 


Z, Pitchftone porphyry, 

3. Hornflate porphyiy. 

Felfpar or petunfe por- 
phyry. 

Clay porphyry. 

Hornblende porphyry. 

Trap porphyry. 

The aggregates belonging to this fe£Uon compofe 
moft of the mountains of the globe. In giving an ac- 
count of them, we have adhered implicitly to the ar- 
rangement moft generally received by roineralogifts. It 
muft be acknowledged, that this arrangement is by no 
means complete, and that fome of the genera are too 
vague to be of much ufe. The number of aggregates 
already difcovered is too great for giving to each a par- 
ticular name. Perhaps it would be better henceforth 
to adopt the method propofed by Mr Hauy, namely, 
to conftitute the genera from that ingredient which en- 
ters moft abundantly into the aggregate, and which 
forms as it were its bafis, and to diftinguifh the fpecies 
according to the nature and proportion of the other 
ingredients. According to this plan, the aggregates 
hitherto difcovered have been divided by Hauy into the 
following genera : 


1. Felfpathic rock. 

2. Quartzous rock. 

3. Micaceous rock. 

4. Chloritous rock. 

5. Serpentine rock. 

6. Trappean rock. 


7- 

8 . 

9* 

10. 

11. 

12. 


Hornblendean rock, 
Petro filiceous rocka 
Gametic rock. 
Calcareous rock. 
Argillaceous rock. 
Corneous rock. 


Sect. IV. Volcanic Aggregates, 

Aggregates formed by volcanoes, may be reduce/! 
to the following genera. 

\ 

1. Lava. 

2. Tufa. 

3. Pumice. 

4. Allies. 

Genus I. lava. G. I.^Law 

All fubftances which have iffued out of a volcano in 
a ftate of fufion are called lavas. They have been di- 
vided into three fpecies. 
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Vitreoxi#- 


SPECIES I. Vitreous lava- 
Found in fmall pieces. 

Texture gloffy. Fra/fture conclioidal. Luftre 3. 
Tranfparency from 3 to i. Hardnefs 9 to 10. Sp.gr. 
from 2 to 3. Colour blackifti, greenifti, or whitilh. 
Commonly fomewhat porous. 

SPECIES 2. Cellular lava. Cellular. 

This fpecies is full of cells. Surface rough and full 
of cavities. Texture earthy. Luftre o. Opaque. 
Hardnefs 7 to 9. Sp. gr. varies, but does not exceed 
2.8. Colour brown or greyifti black. Commonly fome- 
what magnetic. 

^55 

SPECIES 3. Compad lava. Cottipa^, 

This fpecies is the moft common of all; it runs into 
F f a the 
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Conibuf-- the fecond by infenfible degrees ; and indeed is feldom 
tiblcF. found of any confiderable fize without fome pores. It 
bears in general a very ftrong refemblance to trap. 

A rpecimen of the lava of Catania in Sicily, analyfcd 
by Dr Kennedy, contained 

51.0 filica, 

19.0 alumina, 

14.5 oxide of iron, 

9.5 lime, 

4.0 foda, 

1.0 muriatic acid. / 


CoiTibuf- 

tible. 


^ l"ranf, 
Edin, V. 


99.0^ 


Genus II. puzzolana. 

Found in fmall pieces. Surface rough. Texture , 
earthy and porous. Fra6lure uneven. Luftre o. O- 
paque. Hardnefs 3. Very brittle. Sp. gr. from 2.57 g. II. Puz- 
to 2.8. Colour brown or dark grey. Magnetic. Ea-zolana. 
fily melts into a black flag. 

When mixed with lime into a mortar, it polTefles the 
property of hardening even under water. This pro- 
perty it owes moft probably, as Mr Kirwan fuppofes, 
to the iron which it contains. The iron decompofes 
the water of the mortar, and by this means it becomes 
too hard to be adled upon by water in a very fliort 
time. 


93- 


A fpecimen of the lava of Sta. Venere in Sicily he 
found to contain 50.75 filica, 

17.50 alumina, 

14.25 oxide of iron, 

1 0.0c lime, 

4.00 foda, 

1. 00 muriatic acid. 


157 


Genus III. pumice. G. HI, 

This is a very light fubltance ejeded from volcanoes. 

It is porous. Hardnefs 3. Brittle. Sp. gr. below i. 
Colour grey or brown. 

In fome varieties the luilre and tranfparency are o : 
in others, the luftre is glaffy, 2. Tranfparency from i 
to 2. ^ 


Pup- 


f Ibid* p4. 


97*5 t 

Thus we fee, that the refemblance between trap and 
lava holds not only in their external appearance, but al- 
fo in their component parts. ^ 
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IV. Vol,. 


Genus IV. volcanic ashes. G 

Thefe are analogous to the afhes of common pit coal.^^^"^*^ 
Loofe and fmooth, very light and fine. Slowly diffu- 
fible in water, and when wet fomewhat dudile. 


Class II. SALTS. 


U NDER this clafs we comprehend all the combina- 
tions of alkalies with acids which exift in the mi- 
neral kingdom. As they have been already deferibed 
in the article Chemistry, SuppL w^e fliall here only 
give a lift of their names. 


Genus II. soda. 

Sp* 7. 
2. 

3- 

4- 


Carbonat of foda.. 
Sulphat of foda. 
Muriat of foda. 
Borax. 


Genera, 


Genus I. potass. 

Sp* I. Sulphat of potafs. 
2. Nitrat of potafs. 


Genus III. ammonia. 

sp* ] . Sulphat of ammonia. 
2 * Muriat of ammonia.. 


Class III. COMBUSTIBLES. 
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Genera. 


T he combuftible fiibftances belonging to the mine- 
ral kingdom, excluding the metals, may be com- 
prehended under the following genera. 

I. Sulphur. 

2. Carbon. 

3., Bitumen. 

4. Coal, 

5. Amber. 


1 61 

G. I. Sul- 
phur. 


i Fig- 34* 


• Genus I. sulphur. 

SPECIES I. Native liilphur. 

This fubftance is found abundantly in many parts of 
the world, efpecially near Volcanoes, as tlecla, JEtna, 
Vefuvius, the Lipari iflands, See* It is either in the 
ftate of powder, or maflive, or cryftaliized. The pri- 
mitive form of its cryftals is an oclohedron, compofed 
of two four-fided pyramids, joined bale to bafe j^* The 
fides of thefe pyramids, are fcalene triangles, and fo in- 
clined that the plane where the bafes of the pyramids 
join in a rhomb, whofe long diagonal is to its fliort as 
^5 to 4 §. Sometimes the apices of the pyramids, to 


fometimes they are truncated near their bafes, and a 
low four-fided pyramid rifes from the truncature ; this 
pyramid is alfo fometimes truncated near its apex Fi-H Fig. 35. 
Dally, one of the edges of the pyramids is fometimes 
truncated. For figures of thefe varieties and for the 
laws of their formation, we refer to Mr Lefroy *. * Jour*d& 

Colour yellow, with a fhade of green ; fometimes 
reddifh (q^). Luftre greafy, 2. Tranfparency varies 
from o to 4. Caufes double refradlionf. Texture t 
compad. Hardnefs 4 to 5. Brittle. — For its other 
properties, we refer to Chemistry in this SuppL 

Sorfietimes fulphur is mixed with different propor- 
tions of earths. Thefe combinations are hardly fuf- ' 
ceptible of accurate defeription. 

Sulphur combines alfo with metals. Thefe combi- 
natioixs fliall be deferibed in the fourth clafs. 
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) ld.ome de 

hijle^ 'i * . . 

Jiauy and ufe the language of De Lifle, are truncated ; fome- 
Zefroyy 
^our. de 
Min* N'J . 
xxix. 337. 


Genus II. carbon. 

This genus comprehends all minerals compofed of Carbon, 
pure carbon, or of carbon combined with a little earth. 


SPECIES I. Diamond. 


times they are feparated from each other by a prifm ; This mineral, which was well known to the ancients. 


1^3 
Diamond. 


(q^) It then contains arfenic. 









I 


tiblcR. 


t fig- 36. 
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Combuf- is found m different parts of Afia, particularly in the 
kingdoms of Golconda and Vifapour ; it is found alfo 
in Brazil. 

It is always cryftallized ; but fometimes fo imper- 
fe6lly, that at the iiril light it might pafs for amor- 
phous. Its primitive form is a regular o 61 ogon f ; but 
it more commonly aflumes a fpheroidal form, and then 
has ufually 36 curvilinear triangular faces, fix of which 
are raifed upon each of the faces of the primitive o6to- 
t 37* gon Its integrant molecule, according to Hauy, is a 
regular tetrahedron. — For a more particular account of 
the cryftal^yof this mineral, we refer the reader to Mr 
* Cryjlal. Rome de Lijle * and Mr Hauy 'j'. 

+ 7o^/r* de Texture foliated. Luftre 4. Tranfparency from 2 
to 4. Caufes fingle refraction. Hardnefs 20. Sp. 
xxix. 343. gr. 3.5185 to 3*5310 :j:. Colour various; fometimes 
fHauyj fometimes red, orange, yellow, green, blue, and 

even blackifh. 

When rubebd it becomes pofitively eleCtric, even 
before it has been cut by the lapidary, which is not 
(1 Id. ihid. the cafe with any other gem ||. 

{ Morveau, It is compofed 0/ pure carbon J . 


Ann. de 
Chim. xxxi. 
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Mineral 

•harcoal. 


^ Hid. 

T65 

Anthracite. 


SPECIES 2. Mineral charcoal. 

Kilkenny coal — Wales culm. 

This mineral has been found in Hungary, Italy, 
France, Ireland, and Wales. It occurs in llratilled 
ma/Tes, or in lumps nefted in clay. 

Colour black. Luftre 4, metallic. Opaque. Tex- 
ture foliated. Hardnefs 5 to 7. Sp. gr. 1.4 to 1.526, 
Often ftains the fingers, Infoluble in acids. Defla- 
grates with nitre. Does not burn till wholly ignited, 
and then coniumes flowly without emitting flame or 
fmoke. 

It confifts almoft entirely of charcoal^ which, as Mor- 
veau has proved, is an oxide of carbon 

SPECIES 3. Anthracite (a). 

Anthracolite. 

This fubftance, as Dolomieu informs us, is found ex- 
clufively in the primitive mountains. It is always amor- 
phous. Colour black or brownifti black. Luftre 3 to 
4. StruClure flaty. Fragments rhomboidal. Hard- 
nefs 6 to 7. Sp. gr. greater than that of coal. Often 
ftains the fingers. 

Burns precifely like the laft fpecies, and leaves .40 of 


w’hite afhes. 
of about 


According to Dolomieu, 
64.0 charcoal, 

32 C filica, 

3.5 iron. 


it is compofed 


f y<wr. 100.0 'I* 

Mtn, N° It is probable that the charcoal in the two laft fub- 
zxix. 338. (faiices is in the fame ftate in which it exifts in plum- 
bago, combined with oxygen, but not containinp- fo 
much as charcoal does:];. 

Genus III. bitumen. 

By bitumen we underhand, with mineralogifts in ge- 
neral, an oil, which is found in different parts of the 
earth, in various ftates of confiftence. Thefe diffe- 
rent ftates form diftin£t fpecies ; in our arrangement of 
which we fhall be guided by the obfervations which Mr 
Hatchett has made in his valuable paper on bituminous 
*^'"^f‘’.Vfubftances «. 

jcurnaly ii, 

201, 248. 
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G.III. Bi- 
tumen. 
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species t. Naphtha. CombU- 

This fubftance is found fometimes on the furfac6 of 
the water of fprings, and fometimes iffuing from certain 
ftrata. It is found in great abundance in Perfia. Naphtha. 

It is as fluid and traiifparent as water. Colour white 
or yellowifh white. Smell ftrong, but not difagreeable. 

Sp. gr. when white, .708 * or .729 f; when yellowifh, * Mufehen- 
•^475 t* Feels greafy. Catches fire on the approach 
of flame, burns with a white flame, and leaves fcarce t 
any refiduum. \ BrigoH. 

Infoluble in alcohol. Does not freeze at 0° Fahren- 
heit. When pure naphtha is expofed to the air, it be- 
comes yellow and then brown ; its confiftence is increa- 
fed, and it paffes into petroleum *. ^ Hatchett 

species 2. Petroleum. 168 

This fubftance is alfo found in Perfia, and likewife Petroleum, 
many countries^ in Europe, particularly Italy, France, 
Switzerland, Germany, Sweden, England, and Scot- 
land. 

Not fo fluid nor tranfparent as winter. Colour yellow, 
either pale or with a fhade of red or green ; reddifh 
brown and reddifh black. Smell that of naphtha, but 
lefs pieafant. Sp. gr. 87B3 When burned it yields ^ Bnjhm 
a foot, and leaves a tmall quantii^' of coally refiduum. 

By expofure to the air it becomes like tar, and is 
then called mineral tar -{'. | Hatchett^ 


species 2. Mineral tar. 


ibid. 


3* xfjLiiu-iai lai. 

This fubftance is found in many parts of Afia, Ame- Mineral 
rica, and Europe. It is vifeid, and of a black, brown- tar. 
ifh black, or reddilh colour. Smell fometimes ftrong,, 
but often faint. Sp.gr. i.i. When burned, emits a 
difagreeable bituminous fmell. By expofure to the afr- 
it paffes into mineral pitch and maltha ^ Hatchett^ 

. ibid. 

species 4. Mineral pitch and maltha. 170 

This fubftance has a ftrong refemblance to common Mineral 
pitch. When the weather is warm it is foft, and has P^tch and 
fome tenacity ; it is then called adhejtve mineral pitch 
when the weather is cold, it is brittle ; its hardnefs is 5 ; 
and its fradure has a glalfy luftre. In this Hate it is 
called maltha. Colour black, dark brown, or reddifti. 

Luftre o. Opaque. Sp. gr. from 1.4 j to 2107. Does 
not ftain the fingers. On a white hot iron it flames with 

a ftrong fmell, and leaves a quantity of grey afhes. It 

it is to the prefence of the earths which compofe thefe 
aflies that the great fpecific gravity of this bitumen is 
to be aferibed. By farther induration, it paffes into 
afphalt. 

SPECIES 5. Afphalt. Afphalt^ 

of 

r „ . 

Trinidad. 

Colour black or brownifh black. Luftre greafy 2. 

Opaque. Fradure conchoidal, of a glaffy luftre. Hard- 
nefs from 7 to 8. Very brittle. Sp. gr. 1.07 to 1.165 % Ki 

Feel fmooth, but not greafy. Does not ftain the fin- , 
gers. Has little or no fmell, unlefs when rubbed or 
heated. When heated melts, fwells, and inflames ; and, 
wEen pure, burns without leaving any allies* 

SPECIES 6. Elaftic bitumen. 17^ 

Mineral caoutchouc. Elaftic, hi* 

This fubftance was found about the year 1786m 
lead 


3. inipudiS. 

This fubftance is found abundantly in many parts < 
Europe, Afia, aifd America, efpecially in the ifland < 


(r) This name was given by Hauy from cev9^a^, acoaL 







CombiiT- 

tiblet-. 


^ ITatcheity 
ibid. 
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lead mine of Odin, near Caftletowtt, Derbyfhire, It was 
firft mentioiTed by Mr De Born. 

• Colour yellowifli or reddifh brown, fometimes black- 
ifli brown. In its appearance it has a ftrong refem- 
biance to caoutchouc or Indian rubber ; hence its name. 
Conlillency various : fometimes fo foft as to adhere to 
the fingers; fometimes nearly as hard as afphalt. When 
foft it is elaftic ; when hard brittle. Sp. gr. 0.9053 to 
1.0233*. 

Infoluble in alcohol, ether, and oil of turpentine, but 
foluble in oil of olives. Not affedfed by nitric acid. 
When difiilled, it yields a bituminous oil infoluble in 
\ Lamctlfs- alcohol ; the refiduum is carbonaceous f. 

There is a variety of this fubftance found in a rivulet 
312. * near the mine of Odin, which, when frefh cut, exadlly 

refembles fine cork in colour and texture; but in a few 
days after being expofed to the air, becomes of a pale 
reddifii brown. This fubftance contains* within it a nu- 
cleus of elaftic bitumen. It feems to be the elaftic bi- 
4 Hatchetty tumen altered, in its texture by the water 

^ TTT 

Genus IV. coal. 

The fubftances belonging to this genus are compofed 
of carbon, or rather charcoal, and bitumen. 

SPECIES t. Jet (s). 

This fubftance is found in France, Spain, Germany, 
Britain, and other countries. It is found in detached 
kidney form maffes, of various fizes, from an inch to feven 
or eight feet in length. 

Colour full black. Luftre 3 10 4; internal glafly. 
Opaque. Hardnefs 7 to 8. Not near fo brittle as 
afphalt. Texture ftriated. Fradure conchoidal. Sp. 
gr. i.:259 *. It has no odour except when heated, and 
then it refembles the odour of afphaltum. Melts in a 
ftrong heat, burns with a greenifti flame, and leaves an 
earthy refiduum f. 

J 3 ecomes fomewhat ele6lric by fridfionj. When 
\ ra/Wi/;.diftilled yields a peculiar acid 

This mineral is formed into buttons, beads, and other 
trinkets. The manufadure has been almoft confined 
to France 

SPECIES 2. Cannel coal. 

This mineral is found in Lancafhire, and in diffe- 
rent parts of Scotland, where it is known by the name 
of parrot coaL 

Colour black. Luftre common, 2. Opaque. Struc- 
ture fometimes flaty. Texture compad. Fradure con- 
choidal. Hardnefs 5 to 8. Brittle. Sp. gr. 1.232 to 
4.426, Docs not ftain the fingers. 

Kindles eafily, and burns with a bright wLite flame 
like a candle (t), w^hich lafts but a fhort time. It does 
not cake. It leaves a ftony or footy refiduum. 

A fpecimen of Lancafliire cannel coal, analyfed by 
Mr Kirwan, contained 75.20 charcoal, 

21.68 maltha, 

3.10 alumina and filica. 

99-98 If 


4 Hatchett* 
^ Kirzuan. 


Jour, de 
Min. iv. ' 
41. 

175 

Cannel 
coaL, 



A L O G Y. Clafs III, 

A fpecimen of the flaty kind from Airfhlrc, called Combufr 
fplent coali was compofed of , ^ 

47.62 charcoal, 

32.52 maltha, 

20.00 earths. 

1 G0;I4* Paid. 

Cannel coal is fufceptible of polifli, and, like jet, is 
often wrought into trinkets. 

SPECIES 3. Common coal. Co^\«a 

This very ufeful combuttible is never found in the coal, 
primitive mountains, but only in the fecondary moun- 
tains, or in plains formed of the fame materials with 
them. It is always in ftfata, and generally alternates 
with clay, fandftone, or limeftone. 

Colour black, more or lefs perfed. Lullre ufually 
greafy or metallic, 2 to 4. Opaque. Strudure gene- 
rally flaty. Texture often foliated. Fradure various. 

.Hardnefs 4 to 6. Sp. gr. 1.25 tol.37. Ufually ftains 
the fingers. Takes fire more llowly, and burns longer, 
than the laft fpecies. Cakes more or lefs during com- 
buftion. 

Of this fpecies there are many varieties, diftinguiftied 
in Britain by the names of caking coal, rock coal, &c. 

Thefe are too well known to require any defeription. 

Mr Kirwan analyfed a variety of different kinds of 
coal : The refult of his experiments may be feen by 
the following table^ 


Whiteha- 
ven cna). 

Wigan. 

Swan fey. 

Leeirem. 


57-0 

61-73 

n-ss 

7143 

charcoal. 

41-3 

36-7 

23.14 

23-37 

maltha & afph. 

1-7 

1-57 

3-33 

5.20 

earths f. 

100.0 

100.00 

100.00 

100.00 



■{• Mine rat 
fi- 5 i 5 ‘ 


o . 1 

SPECIES 4. Spurious coal. Spurious 

This mineral is generally found amidft ftrata of ge-coal. 
nuirie coal. It is alfo called parrot-coal in Scotland. 

Colour greyifh black. Luftre o to i. Strudure ufually 
flaty. Texture earthy. Hardnefs 7 to 8. Sp. gr. 1.5 to 
1.6. Generally explodes, and burfts when heated. 

Compofed of charcoal, maltha, and afphalt, and a- 
bove .20 of ftony matter. 
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Genus V. AMBER. G.V. Am» 

SPECIES I. Common amber. ber. 

This fubftance, called ele&rum by the ancients, is 
found in different countries ; but moft abundantly in 
Pruffia, either on the fea-fhore, or under.ground at the 
depth of about 100 feet, repofing on •wood-coal 
is in lumps of different fi*es. 

Colour yellow. Luftre 3 to 2. Tranfparency 2 to 4. 

Fradure conchoidal. Hardnefs 5 to 6. Sp. gr. 1.078 
to 1.085. Becomes eledric by fridion. 

If a piece of amber be fixed upon the point of a 
knife, and then kindled, it burns to the end without^ 
melting i(f. 

By diftillation it yields fuccinic acid. 

Class 


^ Hauy* 


(s) It Was called gagathes by the ancients, from the river Gages in Licia, near whicKit was found ; jayet in 
French, o^abache in Spanifh, gagath in German. 

(t) Hence it has been called camd tool* Candle^ in the Lancafliire and Scotch dialed, is pronounced 
4 :annd* 
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Class IV. METALLIC ORES. 



179 

Orders. 


180 

Sonera. 


T his clafs comprehends all the mineral bodies, com- 
pofed either entirely of metals, or of which metals 
conllitute the moll confiderable and important part. 
It Is from the minerals belonging to this clafs that all 
metals are extradled ; for this reafon they have obtain- 
ed the name of ores. 

The metals hitherto dlfcovered amount to 21 ; we 
fhall therefore divide this clafs into 21 orders^ allotting 
a dillindl order for the ores of every particular metal. 

Metals exill in ores in one or other of the four fol- 
lowing Hates : i. In a metallic Hate, and either folitary 
or combined with each other. 2. Combined with ful- 
phur. 3. In the Hate of oxides. 4. Combined with 
acids. Each order therefore may be divided into the 
four following genera. 

I. Alloys, 3. Oxides, 

2. Sulphurets, 4. Salts. 

It mull be obferved, however, that every metal has 
not hitherto been found' in all thefe four Hates, and 
that fome of them are hardly fufceptible of them all. 
Some of the orders therefore want one or more genera, 
as may be feen from the following table. 


I. Oxides. 

Order XX. Ores of tellu- 


Order I. Gold ores, 

I. Alloys. 

Order II. Silver ores. 

1. Alloys. 

2. Sulphurets. 

3. Oxides. 

4. Salts. 

Order III. Platmm ores, 
1. Alloys. 

Order IV. Ores of mercury. 

1. Alloys. 

2. Sulphurets. 

3. Oxides. 

4. Salts. 

Order V. Copper ores, 

1* Alloys. 

2. Sulphurets.' 

3. Oxides. 

4. Salts. 

Order VI. Iron ores, 

1. Alloys. 

2. Sulphurets. 

3. Carburets. 

4. Silicated iron. 

5. Oxides. 

6. Salts. 

Order VII. I^in ores. 

1. Sulphurets. 

2. Oxides. 

Order VIII. Lead ores. 

1. Sulphurets. 

2. Oxides. 

3.. Salts. 

Order IX. Zinc ores. 

1. Sulphurets. 

2. Oxides* 

3* Salts* 


Order X. jlntimonialores. 
I; Alloys. 

2. Sulphurets. 

3. Oxides. 

4. Salts. 

Order XI. Bifmuth ores. 

1. Alloys. 

2. Sulphurets. 

3. Oxides. 

Order XII. Arfentc ores. 

1. Alloys. 

i 2. Sulphurets. 

3. Oxides. 

Order XIII. Cobalt ores. 
1# Alloys. 

2. Sulphurets. 

3. Oxides. 

4. Salts. 

Order XI Vi Nickel ores^ 

1. Sulphurets. 

2. Oxides. 

3. Salts. 

OrderXV. Manganefeores. 

1. Oxides. 

2. Salts. 

OrDerXVI.7^ ungsten ores. 

1. Oxides. 

2. Salts. 

Order XVII. Ores of .mo^ 
lybdenum, 

I. Sulphurets. 

Order XVIII. Ores of u- 
ranium, 

1. Oxides. 

2. Salts. 

Order XIX* Ores of tita* 
nium. 


rium, 

I. Alloys. 


Order XXI. Ores of chro* 
mum. 

I. Oxides. 


Order I. GOLD ORES. 


iSf 


No metal perhaps, If we except iron, is more widely Where 
fcattered through the mineral kingdom than gold * . ^ 

Hitherto it has been found only in a metallic Hate ; * 
moft commonly in grains, ramification^, leaves, or rhom- 
boidal, odlahedral, or pyramidal cryHals. It is gene- 
rally mixed with quartz, though there are inHancea of ' 
its having occurred in calcareous rocks. It is not un- 
common alfo to find it diffeminated through the orca 
of other metals ; cfpecially iron, mercury, copper, and 
zinc. The greateH quantity of gold is found in the 
warmer regions of the earth. It abounds in the fands 
of many African rivers, and is very common in South 
America and India. Europe, However, is not deHitute 
of this metal. Spain was famous in ancient times for 
its gold mines, and feveral of the rivers in France con- 
tain it in their lands f . But the principal gold mines! Reautxur^^ 
in Europe are thofe of Hungary, and next to them thofe 
of Salzburg. Gold alfo has been dlfcovered in Swe- 
den and Norway, and more lately in the county of phiL Tranf. 
Wicklow in Ireland i796,p,36.* 

Genus I. Alloys of gold. . 

SPECIES I. Native gold. dolfons 

Native gold is never completely pure ; it is alloyed «• 
with foine fllv^Mf or copper, and fometimes with iron, 

In the native gold found in Ireland, indeed, the quan- g.F. Nativc^^: 
tlly of alloy appears to have been exceedingly fmall. gold. 

Its colour is yellow. LuHre metallic. Fradure 
hackly. Hardnefs 5. Sp. gr. from 12 to 9. 

Order IL SILVER ORES. 

Silver is found rooH commonly in quartz, IlmeHone, ‘ 

hornHone; or combined with the ores of other metals, found.^-^ 
moH commonly with copper, antimony, zinc, cobalt, 
and lead. This lall metal Indeed Is feldom totally defr 
titute of filver. 
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G.T. Natjv^w-^- 
lilver. 


Gen ITS I. 

SPECIES I. 


Alloys of filver. 
Native filver 


Native filver, fo called becaufe the filver Is nearly in 
a Hate of purity, forms the principal part of fome 
the richeH filver mines in the world. It is fometimes - 
in fmall lumps ; fometimes cryHallized in cubes, hexa-^''^^ ^75^5 > 
hedrons, odlahedroiis, or dodecahedrons; fometimes in^*'*^®* 
leaves, or threads, often fo connedled with each other 
as to refemble branches of trees, and therefore called 
dendrites. The filver in the famous mines of Potofi has ' 
this laHform. When newly extradled, it is not unlike 
fmall branches of firf . f Bergman^ k 

The colour of native filver is white ; often tarnifhed, - 

LuHre metallic. Fradlure hackly. Hardnefs 6. Mal-^/^’^o 
leable. Sp. gr. from 10 to 10.338. xvi p. . 

The filver in this fpecies is almoH conHantly alloyed 
with from .03 to .05 of fome other metal, frequently 
gold or arfenic. 


SPECIES V 





185 

Alloy of 
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gold. 


MINERALOGY. 

SPECIES a. Alloy of filver and gold* 

Auriferous native filver. 

This alloy is not uncommon in filver mines. Its co- 
lour is ycllowifh white. Its luftre metallic. Hardiiefs 
5. Malleable. Sp. gr. above 10.6. Dr, Fordyce found 
a fpecimen’from Norway compofed of 
y2 filver, 

28 gold. 


Clafs IV. 


Metallic 

ores. 


SPECIES 2. Antimoniated filver ore 
Sulphuret of filver with antimony and iron 
This ore, which occurs in Saxony apd Hungary, 188 


* Phil, 
Tranf, 

1776, p. 
532 - 
186 

Alloy of 
filver and 
antimony. 

\ Kirwan^ 
ii. no. 

I Rome de 
Lijlcy iii. 
461. 

§ Hauy ,- 
Jour, de 
Min, N® 
XXX. p. 473- 

* Kiriuany 

ibid. 

f Opufc, ii. 

415- 

f Jour, de 
Min, ibid 


100 ' 


SPECIES 3. Alloy of filver and antimony f. 
Antimoniated filver ore. 

This alloy, which is found in the filver mines of Spain 
and (Germany, is fometimes in grains or lumps, and 
fometimes cryftallized in (ix-fided prifms, whole fidcs 
are longitudinally channelled J. 

Its colour is white. Its luftre metallic. Hardnefs 
10. Brittle. Sp. gr. from 9.4406 § to 10.* Texture 
foliated. Fradure conchoidal. Before the blow-pipe 
the antimony evaporates in a grey fmoke, and leaves a 
brownifli flag, which tinges borax green. If borax be 
ufed at firft, a filver bead may be obtained. 

This alloy was long fuppofed to contain arfenic. 
Bergman examined it, and found only filver and anti- 
mony f 'His analyfis has been confirmed by the ex- 
periments of Vauquelin and Selb According to 
Selb, it is compofed of 89 filver, 

1 1 antimony, 

100 

A fpecimen analyfed by Klaproth, contained 
84 filver, 

16 antimony. 

100 

Another fpecimen contained 

76 filver, 

24 antimony. 

100 X 

Genus II. sulphurets of silver. 

SPECIES £. Common fulphuret of filver*. 
Vitreous fiver ore, 

This ore occurs in the filver mines of Germany and 

fulphuret of It is fometimes in maffes, fometimes in 

^^Kirwan threads, and fometimes cryftallized. Its cryftals are 
’ either cubes or regular odfohcdrons, whole angles and 
edges are often varioufly truncated. For a dclcription 
of^the varieties produced by thefe truncatures, we refer 
the reader to Rome de Life f . 

Its colour is dark bluilh grey, inclining to black ; 
often tarnifhed. Internal luftre metallic. Texture fo- 
liated. Fradlure uneven. Hardnefs 4 to 5. May be 
cut with a knife like lead. Flexible and malleable. 
Sp. gr. 6.909 J to 7.215 \\ In a gentle heat the ful- 
phur evaporates. Melts when heated to rednefs. 

A fpecimen of this ore, analyfed by Klaproth, con- 
tained 85 filver, 

1 5 fulphur. 


4 Beitrdgef 
ii. 301. 
187 

G. II. Sul- 
phurets. 
Common 


.115- 


4 Cryflal , 

iii. 441* 


4 "Brijfon, 
U Gellert, 


feems to be fulphuret of filver contaminated with anti- Antimoni- 
mony and iron, and ought therefore, in all probability, 
to be confidered merely as a variety of the laft fpecies. k: xirwan 
It is fometimes in maffes, but more frequently cryftalli- ii. ns, 
zed in fix-fided prifms, tables, or rhomboids ; generally 
indiftindf and accumulated together. 

Its colour is iron grey ; often tarnifhed. Its luftre 
metallic. Fradlure uneven. Hardnefs 4 to 5. Brittle. 

^P* 7.208 f . Before the blow-,£ipe the fulphur 

and antimony exhale, leaving a bead, which may be 
freed from iron by fufion with nitre and borax. 

A fpecimen of this ore, analyfed by Klaproth, con- 
tained 66.5 filver, 

12.0 fulphur, 

1 0.0 antimony, 

5.0 iron, 

1.0 filica, 

0.5 arfenic and copper. 


95 .ot 

’SPECIES 3. Sulphuret of filver and copper ) 
Cupriferous fulphurated fiver ore. 


t Beilrdgef 
i , 166. 

189 

Sulphuret 

This ore, which is found in the Korbolokinfl< moun-of niver 
tains in Siberia, was firft deferibed by Mr Renovaniz. 

It is in amorphous maffes, varying in fize from that of 
the thumb to that of the fift. 

Its colour is bluifli grey like lead. Luftre metallic. 

Hardnefs 5 to 6. Brittle. Its powder, when rubbed 
on the fl<in, gives it a black colour and a leaden glofs. 

Before the blow-pipe the fulphuret of filver melts readily ; 
that of copper with difficulty. This ore is compofed 
of about 42 filver, 

21 copper, 

35 fulphur. 


98 


It 
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G. III. 

Oxides. 
Calcifotm 
filver ore. 
* Kirivati^ 


Genus III. oxides of silver. 

SPECIES I. Calciform lilver ore *. 

This ore was fii-a deferibed by Mr \yidenman 
is fometimes in maffes, fometimes diffeminated through H. n*. 
Other minerals. 

Its colour is greyifli black. Its ftreak bright. Its 
luftre melalllc. Its fraaure uneven. Hardnefs 4. to 5. 
Brittle. Sp. gr. confiderable. Effervefees with acids. 

Melts ealily before the blow pipe. Froths with bo- 


rax. 


According to Selb, it contains 72.5 filver, 

15.5 copper, 

12.0 carbonic acid. 


100.0 


100 ■ 


SPECIES 2. Red filver ore (u). ipi 

This ore is very common in feveral German filver Red filver 
mines. It occurs in maffes, diffeminated and cryftalli- 0**^- 
zed. The primitive form of its cryftals is a dodecahe- 
dron t, whofe fides arc equal rhombs, and which may be f 38 - 
*** con- 


♦ Beitr ' dfre , 

i 162. 


ful Kirw. II. 122 . — Scopoli de Minera Argentt, Rubra . — 

3705 and Nouv. Jour, de HyJ. II. 284.— Jour, de Phyf. XLIII. 2^1.— Klaproth, Bettrage, I. 14 • 



Ordtr IV, 


MINERALOGY. 


Silver, 


^Rome de 
Liflci iii. 
447 - 


confidered aa a fii*;-fidcd rhomboidal pnTm, terminated 
by three-lided fummits*. Sometimes the prifm is 
lengthened, and fometimes its edges, or thofe of the 
terminating fummits, or both, are wanting. For a de- 
feription and figure of thefe varieties, vve refer to De 
f Ibid, Lljle j* and Hauy 

' Na Its colour is commonly red. Streak red. External 
turelle N'^ luftre metallic, internal common. Tranfparency from 
i8. p. zi6. 3 to 1 ; fometimes opaque. Fraefure flat conchoidal. 
il ^ir'wan. Hardnefs 5 to 7. Brittl?. Sp. gr. from 5.44 |[ to 
Becomes eleOtric by fridfion, but only when 
Min.]^^ infulatedf. Soluble in nitric acid, without effervef- 
xvii. p. a. cencej. Before the blow-pipe melts, blackens, burns 
\ Hauy.ibtd. a blue flame, gives out a wdiite fmoke with a flight 
garlic fmell, and leaves a filver bead ||. 

Variety i. Light red. 

518 Colour intermediate between blood and cochineal red; 

Ibmetimes variegated. Streak orange red. Powder 
ihid. black. 

Variety 2. Dark red. 

Colour commonly between dark cochineal red and 
lead grey ; fometimes nearly black, and without any 
(hade of red. Streak dark crimfon red. 

This ore was long fiippofed to contain arfenic. Kla- 
• Ann, ie proth firft afeertained its real compofition * ; and his 
xviii analyfis has been confirmed by Vauquelin, who found a 
fpecimen compofed of 56.6748 filver, 

16.1300 antimony, 

15.0666 fulphur, 

12.1286 oxygen. 




19^ 

G. IV. 
Saks. 
Muriat of 
filver. 


t «. 

il Geltert, 


pipe it inftantly melts, and gradually evaporates, but Metallic 
may be reduced by adding an alkali, , , 

"Phat this ore contains muriatic acid, has been long " 
known. Mr Woulfe firft fliew^ed that it contained alfo 
fulphuric acid* : and this difeovery has been confirmed 
by Klaproth, according to whofe analyfis this ore 
compofed of 67.75 oxide of hlver, ' 

6.00 oxide of iron, 

21.00 muriatic acid, 

.25 fulphuric acid, 

1.75 alumina. 

p 6 . 75 t _ _ 

The alumina can only be confidered as mixed with 
the ore. Sometimes its quantity amounts to .67 of the 
whole :jl. tlbid,p. 


137 - 


Order III. ORES OF PLATINUM (y). 


193 


100. 

Klaproth proved, that the filver and antimony are in 
the ftate of oxides ; and Vauquelin, that the fulphur 
is combined partly with the oxide of filver and partly 
with the oxide of antimony. Klaproth obtained a little 
fulphuric acid ; but this acid, as Vauquelin, with his 
ufual ingenuity, demonftrated, was formed during the 
analyfis. 

This ore fometimes contains a minute portion of ar- 

t fenic, but never more than ,02 +• 

ibid. p. 8. ' 

Genus IV. salts of silver. 

SPECIES I. Muriat of filver (x). 

Corneous Jtlver ore. 

This ore occurs at Johanngeorgenftadt in Saxony, in 
South America, &c. It is often amorphous, fometimes 
nearly in powder, and fometimes cryftallized in cubes 
or parallelepipeds. 

Its colours are various ; when expofed to the light it 
becomes brown. Internal luftre greafy, 2 ; external, 2 
to I. Acquires a glofs when feraped with a knife. 
Tranfparency 2 to j. Texture foliated. Hardnefs 4 
to 5. Sp. gr. 4 745 J to 4.804 II . Before the blow- 
SuFPL. VoL. II. Part I. 


Hitherto no mine of platinum has been difeovered. Mines, 

It is found in fmall fcales or grains on the fands of the 
river Pinto, and near Carthagena in South America. 

It is always in a metallic ftate, and always combined 
with iron. 

Genus I. alloys of platinum, 

SPECIES I. Native platinum, 

Its colour is whitifh iron grey. Magnetic. Sp. gr. G. I. Alloys, 
from 12 to 16. Soluble in nitro-muriatic and oxy- ^^tive pla- 
muriatic acids. tinum. 

Order IV. ORES OF MERCURY. 

Mercury is employed in medicine; it ferves to fe- 
parate filver and gold from their ores ; the filvering of 
looking-glafles. gilding, &c. are performed by means of 
it ; and its fulphuret forms a beautiful paint. Mines.^ 

Mercury abounds in Europe, particularly in Spain, 

Germany, and Hungary : it is found alfo in China (z), 

the Phillipines ||, and in Peru, and perhaps Chili (a) || Carrerit 

in South America. The moft produdlive mines 

mercury are thofe of Idria * ; of Almaden, near Cordo- T 

• r.' • 1-1 11 j ^ / \ T * 

va m Spam, which were wrought by the Romans (b) \ Min, N® ' 

of the Palatinate f ; and of Guanca Velica in Peru (c). xxxvl p. 

Mercury has never been found iij Britain, nor has 9 i 5 * 
any mine \yorth working been difeovered in France. 

It occurs moft commonly in argillaceous fliiftus, lime- vi. and vii. 
ftones, and fandftones. 

Genus I. alloys of Mercury. 

SPECIES I. Native mercury. 196. 

Native mercury is found in moft mercurial mines : it 1- Alloys 

is in fmall globules, fcattered through different kinds of 
f, , ° ® mercury* 

itones, clays, and ores. 

Fluid. Colour white. Sp. gr, about 13,6. 

G g SPECIES 


(x) Ktr*w, II. 1 1 3. — Laxman, Nov, Comm, Petropol, XIX. 482. — Monnet, Mem, Sgav, Etang, IX. 717. 

(y) See Brownrigg^ Phil, Pranf, XLVI. 5 ^ 4 - — Lewisy ibid, XLVIII. 638. and L. 148. — Margrafy Mem, 
Berliny 1757, p. 314. — Macquery Mem, Par, 1758, p. II9. — Buffony Jour, de Phyf, III. 324. — Morveauy ibid, 
VI. 193. — Bergmauy Opufc, II. 166. — Tillety Mem, Par, 1779, p. 373, and 385, and 54^. — Crelly CreWs An* 
nalsy 1784. I Band- 328. — Willhy Manchejler Memoirs^ III. /^ 6 '],^MvJJin Pufchkiuy Ann, de Chtm, XXIV. 
205. — Morveauy ibid, XXV. 3. 

(z) See Entrecolle's Lettres Edificantes, 

(a) See MoHna^s Natural Hi/lory of Chili, 

(b) See Bowlers Natural Hiflory of Spaiuy and Jour* de Min, N® xxxl. p. 555 . 

(c) See Ullod*s Memoirs concerning America, 
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Sagcy 
jour, de 
J^byf. XX iv. 

61. 

§ Scopoliy 
jour, de 
Min. -N« 
itxxvi. p. 
919 . 

y Kir’voany 

ii. 2 z 6. 


MINER 

SPECIES 2. Amalgam of filver 
Native amalgam. 

This mineral has been found in the filver mine of 
Sahlberg f, in the province of Dalecarlia, in Sweden ; 
m the mines of Deux Fonts ij;, in the Palatinate ; and 
in other places. It is in thin plates, or grains, or cry- 
, ftalli'Zed in cubes, parallelepipeds, or pyramids. 

Its colour is filvery white or grey. Luflre metallic. 
Creaks when cut. Sp. gr. above 10. I’inges gold 
white. Before the blow-pipe the mercury evaporates 
and leaves the filver. 

A fpecimen of this amalgam, analyfed by Klaproth, 
contained 64 mercury, 

36 filver. 

100$ 

Sometimes it contains a mixture of alumina, and 
fometimes the proportion of mercury is fo great that 
the amalgam is nearly as foft as pafte. 

Genus II. sulphurets of mercury. 
s PERCIES I. Common fulphuret ||. 

Native cinnabar. 

This ore, which is found in almoft all mercurial 
mines, is fometimes in veins, fometimes difleminated, 
fometimes in grains, and fometimes cryftallized. The 
form of its cryilals is a tetrahedron or three-fided py- 
ramid, moil commonly wanting the fummit ; fometimes 
two of thefe pyramids are joined bale to bafe ; arid 
fometimes there is a three Tided prifm interpofed be- 
tween them . . . ' , 

Its colour is red. Its ttreak red and metallic. Luftre 
when cryftallized 2 to 3 ; when amorphous, often c. 
Tranfparency, when cryftallized, from i to 3 ; when 
amorphous, often o. Texture generally foliated. Hard- 
nefsfrom 3 to 8. Sp. gr. from 5.419 to 10.1285. 

Before the blow-pipe evaporates with a blue flame 
and fulphdreous fmell. Infoluble in nitric acid 
Variety i. Dark fed. 

Colour cochineal red. Hardnefs 6 to 7. Sp. gr. 
when pure, 10.1285!; fometimes only 7.2, or even 
6.188 

Variety 2 . Bright red. 

Colour commonly fcarlet. Sp. gr, 6.9022 $ to 

5-419 11- 

Genus III. OXIDES OF mercury. 

SPECIES r. Hepatic mercurial ore 5f. 

This ore, which is the moft common in the mines of 
Idria, is always amorphous, and is often mixed with na- 
tive mercury and cinnabar. 

Its colour is fomewhat red. Its ftreak dark red and 
brighter. Luftre commonly metallic. Hardnels from 
6 to 8. Sp. gr. from 9.2301 * to 7.186 f. When 
heated the mercury evaporates. 

Though this ore has never been accurately analyfed, 
chemifts have concluded that the mercury which it 
contains is in the ftate of a red oxide, hecaufe it is in- 
foluble in nitric and foluble in muriatic acid J. When 
pureft, it contains about .77 of mercury $. It contains 
alfo fome fulphur and iron. 

Werner has divided this fpecies into two varieties, 
the compaB and the Jlaty. The fecond is often nothing 
more than bituminous (hale impregnated with oxide of 
mercury \\. 


Metallic 

Ores. 


A L O G Y. Glafs W. 

Genus IV, mercurial salts, 

SPECIES I. Muriat of mercury 
, Cof^nebiis mercury. 

This ore, which occurs in tKd Palatinate, it foriie- Mercurial 
times in fcale^, fometimes in grains, and fometimes cry- Salts, 
ftallized. Its cryftals are either fmall four or fix ftded 
prifms whofe fides are rhombs f, or cubes, or four-fided?^^^^^^^ 
pyramids wanting their angles. They are always veryf;. 226. * 
imall and generally confufed. f Rome de 

Its colours are various; but it is moft frequently 
white. Its luftre, when white, is pearly. Sometimes^ *’ - 
opaque, and fometimes feiriitranfparent. Evaporates 
before the blow-pipe. 

Mr Woulfe difeovered that this ore generally con- 
tains fome fulphuric acid J. Specimens have been found f Pbfl. 
in which the quantity of fulphuric acid exceeds that IxvL- 

the muriatic J . 
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Order V. COPPER ORES. 


Many of the moft ufeful utenfils are formed of cop- 
per : it enters largely into the compofition of brafs, 
bronze, and bell metal ; not to mention the dyes and 
paints of which it is the bafts. 

Copper mines abound in moft countries. They are Mines, 
wrought in China, Japan, Sumatra ; the north of Afri- 
ca ; in Chili and Mexico ; and in moft parts of Europe; 
efpecially Britain, Germany, Ruflia, Hungary. 

Copper is found moft commonly in rocks of horn- 
blende, ftiiftus, and quartz. 

Genus I. alloys of copper, G.I. Alloy?. 

species I. Native copper II . Mativecop- 

Native copper occurs now and then in the greater 
number of copper mines ; Sometimes it is in mafles, 
fometiines in plates and threads, which affume a variety Cartheufer, 
of forms; and fometimes, as in Siberia, it is cryftallized 
in cubes, or other forms nearly refembling cubes §. j Haus, 
Colour commonly that of copper, but fometimes dark 
brown. Luftre metallic. Streak brighter. Fradlure-^^"* 
hackly. Flexible and malleable, Hardnefs 6 to 7 
Sp. gr. from 7.6* to 8.5844!. 

SPECIES 2. AVhite copper ore J. 

Alloy of capper y irony and atjenic. 

This ore, which is faid to be uncommon, occurs inp. 509. 
mafies. Colour white. Luftre metallic. Fracture un- 

Hardnefs 8 to 9. Brittle. Sp. gr. confider-^^^ 

t Kir. Min. 

Before the blow-pipe gives out a white arfenicalii. 152. 
fmoke, and melts into a greyifti black flag J. § Widenmam 

Genus II. solphurets of copper. g Sul- 

SPEGIES I. Common fulphuret of copper ||. phurets. 

Vitreous copper ore. Copper. 

This ore, which is found in Cornwall, Hungary, and Common 
Siberia, occurs in mafles, plates, threads, and 
zed in ftx-fided prifms, or four-fided pyramids, joined jj jgjr-^any 
bafe to bafe. ii. i44« 

Colour bluifti grey. Streak brighter grey. Luftre 
metallic. Hardnefs 4 to 7. Sp. gr. 5.452 f to 5.565 Kir-wan^ 
fometimes fo low as 4.129!. Detonates with nitre. ♦ Gdlert. 

Before the blow-pipe it melts eafily ; and while the Fu-f Kiruan^ 
fion exhibits a green pearl, which, on cooling, is cove- 
red with a brown cruft. Tinges borax green. 

Werner makes two varieties of this ore ; the firft he 

calls’ 


XXXI. 509 . 

♦ Kirzvaftf 
Min. ii. 

128. 

f Hauyy ibid. 
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Copper calls cowfa^^ fro\j\ Its fra^ure ; and the fecond, for the 
fame reafoa, he calls foliated. This laft is fomewhat 
darker coloured than the firft, but in pther refpedls they 
agree. 

SPECIES 2. Copper pyrites 
Telloni) copper ore. 

This ore, \yhich is probably nothing elfe than ful- 
phuret of iron combined with copper, and which, there- 
fore, would- be more properly placed among iron ores, 
is found frequently in copper mines, and mixed wit^ 
common pyrites or fiilphuret of iron. It is fometimes 
amorphous, and fometimes cryftallized. Its cryitals are 
either three or four Tided pyramids applied bafe to bafe, 
or fix-fided plates. 

Its colour is yellow ; often tarniilied. Its internal 
luftre metallic. Hardnefs 6 to 7; fometimes 9. Brittle. 
Sp. gr. 4.3 1 4 f to 4.08 J. Deflagrates ; but does not 
detonate with nitre §, 

Before the blow-pipe decrepitates, gives a greenilh 
fulphureoiis fraoke, and melts into a black mafs, which 
tinges borax green. Does not effervefce with nitric acid. 

SPECIES 3. Purple copper ore ||. 

This ore is found in mafles, or plates, or diffemina- 
ted ; fometimes, alfo, it is cryftallized in odlahedrons. 
Colour various, but moft commonly purple ; internally 
reddifh. Streak reddifh and bright. Luftre metallic. 
Hardnefs 6 to 7. Brittle. Sp. gr. 4.956 to 4*983 
EfFervefces with nitric acid, and tinges it green. De- 
flagrates with nitre. Before the blow-pipe melts readi- 
ly, withour fmpke, vapour, or fmell ; but is not redu- 
ced. Tinges borax a bright green. 

A fpecimen of this ore, aiialyfed by Klaprpth, con- 
58 copper, 

18 iron, 

Lp fulphur, 

5 oxygen. 


f 'Brlfon. 

. f Kirivartf 
i Id. Min. 
B. 141. 

ao6 

Purple cop- 
per ore. 

(I Kirivafif 
ii. 142. 


f nu. if. 

H 3 * 


tained 


•f Beitrdgej 

ji. a 86. 
ao7 

Grey cop- 
per ore. 
i Kirivanj 

ii. 1^6. 

$ Fome de 
ZitPcf iii. 

345. 


If }Iauy. 
your, de 
Min. NO 
51a,. 


100 f 


SPECIES 4. Grey copper ore 
This ore is found in Cornwall, Saxony, Hungary, 
&c. It is often amorphous, but often alfo cryftallized. 
The primitive form of its cryftals is the regular tetra- 
hedron ; but, in general, either the angles or the edges, 
or both, are truncated or bevelled §. 

Colour fteel grey ; often tarnifhed, and then dark 
grey. Streak dark grey ; fometimes reddifh brown. 
Powder blackifh ; fometimes with a tint of red. Luftre 
metallic. Hardnefs 7 or 8. . Very brittle. Sp. gr. 
4*8648 II . Deflagrates with nitre. Before the blow- 
pipe crackles, but at laft melts, efpecially if aflifted by 
borax. The bead gives a white fmoke, without any 
particular fmell ; tinges borax yellow or bi'ownifh red, 
but does not unite with it. 

A fpecimen of this ore from Cremnitz, analyfed by 
Klaproth, contained 31 copper, 

1 4 filver, 

34 antimony, 

3 iron, 

II fulphur. 
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Napion, Jn an ore from the yalley of found Metallic 

copper, Tilver^ and antimony, nearly in the fame pro- ^*’^*’* 
portions, but more iron, and fome arfenic *. Savor, eft, 
as Baron Born informs us, befides the ingredients v.i73. 
Klaproth’s analyfis, found fome gold and mercury in 
grey copper ore f : and Klaproth himfelf found lead in f «• 
moft of the other fpeciinens which he examined. 

2c8 
G. Ilf. 

OxiJes. 

Red oxide 
of copper, 
f: Kirivan, 
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Genus III. oxides of copper. 

SPECIES I. Red oxide of copper 
Florid red copper ore — Red copper glafs. 

This ore is found in Cornwall, and many other coun. 
tries. It occurs in maftes, difleminated, in fcales, and 
cryftallized. The figure of its cryftals is moft commonly 
the odtahedron J. 

Colour commonly cochineal red. Streak brick red. 

Luftre fcmimetallic. Tranfparency, when amorphous, 
generally o ; when cryftallized, 3 or 4. Hardnefs from 
4 to 7. Soluble with effervefcence in nitric acid. Be- 
fore the blow. pipe melts eafily, and is reduced. 

This ore was fuppofed to be compofed of carbonic 
acid and red oxide of copper ; but a fpecimen, exami- 
ned by Vauquelin, which confifted of pure cryftals, con- 
tained no acid ||. It mull therefore be confidered as an 
oxide of copper. 

Werner has made three varieties of this ore, which, 
from their texture, he has denominated company foliated^ 
and fibrous. The lirft is feldom or never found cryftai- 
lized, and Is opaque ; the fecond occurs amorphous, 
cryftallized, and in fcales ; the third is carmine, ruby, 
or fcarlet red ; and occurs always in fhort capillary cry- 
ftals^ or delicate flakes. ^ 

1 his ore fometimes contains a mixture of red oxide 
of iron ; it is then called brich red copper orcy copper 
mainly or copper ochre. 

This ore is fometimes mixed with bitumen. Its co- 
lour is then brownifh black, and it is called pitch ore. 

SPECIES 3. Green oxide of copper 
Green fund of Peru. 

This ore, which was brought from Peru by Dombey, * Kir^an^ 
is a grafs green powder, mixed with grains of quartz. 

When thrown on burning coals, it communicates a 
green colour to the flame. It is foluble both in nitric 
and muriatic acids without effervefcence. The folutlon 
is green. It was fuppofed' to contain muriatic acid f \\Beythol!et 
but Vauquelin has difeovered that the appearance o^Mem. 
this acid was owing to the prefence of fome common 4^2, 
fait, which is accidently mixed with the faiid ^ 

Genus IV. salts of copper. N® 

SPEC^^ES I. Blue carbonat of copper (d^. xxi. 519. 

Mountain blue — /Izure de cuivre — Blue caU of copper — ^ , 

.r j ' J £C , G. IV. baits. 

. , . , Blue carbo- 

I his ore, which occurs in the copper mines of Sibe-nat of cop- 

ria, Sweden, Germany, Hungary, Cornwal, &c. is ei-Per* 
iher amorphous or cryftallized. The cryftals are fmali, 
and difficult to examine. According to Rome de Lifle, 
their primitive form is an octahedron, the fidesof which \ 
are ifofceles- triangles, and two of them more inclined 
than the others^. Be that as it may, the cry ftals of§ Cqyfj/. Hi. 
blue carbonat of copper are often rhomboidal prifms, 343* 
either regular, or terminated by dihedral fummits' ||. ' n 
Its colour is aztire or fmalt blue. Streak blue. Hard- 345, 
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nefs 4 to 6. Brittle. Sp. gr. 3.608 It effervefces 
with nitric acid, and gives it a blue colour. Before the 
blow-pipe it blackens, but does not melt. Tinges bo- 
rax green with effervefcence. 

The cryftals, according to Pelletier, are compofed of 
66 to 70 copper, 

18 — 20 carbonic acid, 

8 — 10 oxygen, 

2 — 2 water. 

Fontana firfl difcovered that this ore contained car- 
bonic acid gas. 

Variety i. Earthy blue carbonat. 

Mountain blue. 

This variety generally contains a mixture of lime. It 
Is never cryftallized ; and fometimes is almoft in the 
ftate of powder. Luftre o. Texture earthy. 

Variety 2 , Striated blue carbonat of copper. 

Luftre glaffy. Tranfparency, when cryftallized, 2 ; 
when ank)rphous, i. Texture ftriated ; fometimes ap- 
proaching to the foliated. 

SPECIES 2. Green carbonat of copper (e). 

Oxygenated carbonat of coppei — Malachite, 

This ore is generally amorphous, but fometimes it is 
cryftallized in four-fided prifms, terminated by four- 
ftded pyramids. 

Colour green. I^uftre ftlky. Plardriefs 5 to 7* 
Brittle. Sp. gr. 3.571* to Effervefces 

with nitric acid, and gives a blue colour to ammonia. 
Before the blow-pipe it decrepitates, and blackens, but 
does not melt. Tinges borax yellowiflt green. It is 
compofed of carbonic acid and green oxide of iron. 

Variety i. , Fibrous malachite. 

Texture fibrous. Opaque when amorphous ; when 
cryftallized its tranfparency is 2. Colour generally 
grafs green. 

Variety 2. Compa6l malachite. 

Texture compacl. Opaque. Colour varies from the 
dark emerald green to blackifh green, 

A fpecimen of malachite from Siberia, analyfed by 
Klaproth,, contained 58.0 copper^ 

1^8.0 carbonic acid, 

12.5 oxygen, 

1 1.5 water. 
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This fpecies is fometimes mixed with clay, chalk, 
and gypfum, in various proportions ; it is then known 
by the name of 

Common mountain green. 

Its colour is verdigris green. Luftre o. Tranfpa- 
r^ncy o toM. Hardnefs 3 to 4. Brittle. Texture 
earthy. Effervefces feebly with acids.. Before the blow- 
pipe it exhibits the fame phenomena with malachite. 

SPECIES 3'. Sulphat of copper. 

For a. defeription of this fait, fee Chemistry, 
648. in Supplement, ' 

Arfehiat of copper 4: . 


species 4. 


ai3 

Arfeniat 0 Qllnye copper or-e. 

I ^rioaTty This ore is found at Car-arach in Cornwal. It isge^- 
ii. 151. nerally cryftallized in fix-fided compreffed prifms. Its 
colour is olive green. Streak fometimes ftraw coloured. 
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fometimes olive green. Luftre glaffy. Tranfparency Metallic 
from 4 to 2. Fradlure conchoidal. Hardnefs 4 to 7. 

Before the blow-pipe deflagrates with an arfenical fmoke, " ^ 

and melts iftto a grey coloured bead. This bead, fufed 
with borax, leaves a button of pure copper ||. \^Ktoprotb*s 

Klaproth difcovered that it was compofed of oxide 
copper and arfenic acid. Cortrualy 

Sometimes this ore is combined with iron. It thenp. 29. 
cryftcillizes in cubes. Thefe cubes arc of a dark green 
colour ; before the blow-pipe they frothe, give out an 
arfenical fmoke, and do not fo quickly form a grey bead 
as the arfeniat of copper *. * Hid. p. 

Order VI. IRON ORES. 29. 

To deferibe the ufes of iron, would be to write the 
hiftory of every art and manufa6fure, fince there is not 
one which is not more or lefs dependent upon this ufe- 
ful metal. Nor is its abundance inferior to its utility. 

It exifts almoft everywhere, and feems, as it were, the Mines, 
bond which connects the mineral kingdom together. 

Genus I. alloys of iron. 

SPECIES I. Native iron (f), ^ 

Native iron has been found in Siberia and in Peru iron, 
in immenfe maffes, which feemed as if they had been 
fufed. Thefe maffes evidently did not originate in the 
place where they were found. See Fir E-balls, Suppl, 

Colour bluifh white. Fradlure hackly. Luftre me- 
tallic. Malleable. Magnetic. Hardnefs 8 to 9. Sp. 
gr. 7.8. Prouft has difcovered, that the native iron 
found in Peru is alloyed with nickel ^Nicbolftri's 

Genus II. sulphurets of iron. Jour,nu 

species I. Common fulphuret of iron 374 - 

Pyrites, » * 

This mineral occurs very frequently both in ores 
mixed with other bodies, for inftance in fiates.^ It is^'ommL 
often amorphous, and often alfo cryftallized. The pri- fulphuret of 
mitive form of its cryftals is either a regular cube or an iron, 
odlohcdron. The varieties of its form hitherto deferi- * 
bed amount to 30; for a defeription of which we HenleV spy,.. 

for the reader to Rome de Rifle *['• ritologia. 

Its colour is yellow. Its luftre metallic. Hardnefs t Crj>y?a/. 

8 to 10. Brittle. Sp. gr. 3.44 to 4.6. Soluble 20^^ 
nitric acid with effervefcence. Scarce foluble in ful- 
phuric acid. Before the blow-pipe burns with a blue 
flame and a fulphureous fmell, and leaves a brownilh 
bead, which tinges borax of a fmutty green. 

Variety I. Common pyrites. 

Eraifture uneven. Hardnefs 10. Decrepitates when 
heated. Emits a fulphureous fmell when rubbed. Not 
magnetic. It occurs often in coal mines and in flates.. 

Variety 2. Striated Pyrites. 

Texture ftriated. Hardnefs 10. Not magnetic. 

Variety 3, Capillary. 

Colour often fteel grey. Found in needle-form cryr 
ftals. Uncommon. Not magnetic. 

Variety 4. Magnetic pyrites. 

Found in maffes. Texture compadl. Hardnefs 8, 

9. Slightly magnetic. Seems to contain lels fulphur 
than the other varieties. 

In pyrites the proportion of the fulphur to the iron, 
is variable; and this explains the variety of its cryftalline 
forms.. 

Genus 


fE') Kiriv. II. xil.— Fontana. Jour, de Pbyf. XI. Klaproth, Beitrdge, II. 287. 

(f) Pallas, Phil. Tranf. LXVI. 523— de Cells, ibid. LXVIII, 37.— See alfo Schretber, Jour. 
Phif. XLI. 3. ; and Stelin, Phil. Tranf. LXIV. 461 . 
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GbNUS III. CARBURET OF IRON. 

SPECIES I. Plumbago *. 

Graphite of Werner. 

This mineral is found in England, Germany, France, 
Spain, America, &c. It occurs in kidney-form lumps 
of various fizes. Its colour is dark iron grey or brown- 
ifh black; when cut, bluifh grey. Luftre metallic, 
from 3 to 4. Opaque. Structure flaty. Texture fine 
grained. Hardnefs 4 to 5. Brittle. Sp. gr. from 
1.987 to 2.089; after being foaked in water 2.15; 
after being heated 2.3, and when heated after that 
2.4 J t* Peels fomewhat greafy. Stains the fingers, and 
marks (Ironglyi The ufe of this mineral when manu- 
fadlured into pencils is known to every perfon. 

Its compofition was dlfcovered'by Scheele. When 
pure it contains 90 carbon, 

10 iron. 
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But it is often exceedingly impure : A fpecimen, for 
in fiance, from the mine of Fluffier, in France, analyfed 
by Vauquelin, contained 23 carbon, 

2 iron, 

38 filica, 

37 alumina. 
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Genus IV. iron combined with silica. 

SPECIES I. Emery*. 

This mineral is commonly difleminated through other 
foffils, but fometimes in the Eafi Indies it occurs in 
large malTes. 

Its colour is blulfli grey, greyilh brown, or bluifh 
black, often covered with a yellowifh rind ; internally 
it difcovers red or purple fpots. Lufire i or o ; in 
fome parts 2, and metallic. Opaque. Hardnefs 14. 
Brittle. Sp. gr. 3.92 f- Before the blow-pipe it 
blackens and gives a fmutty yellow tinge to borax. 

According to Wiegleb it contains 
95.6 filica, 

4,3 iron. 
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Genus V, Oxides of iron. 

This genus is very extenfive ; for iron is much more 
frequently found in the ftate of an oxide than in any 
other. 

Black oxide SPECIES I. Black oxide of iron J. 

Common magnetic iron Jlone — Blackijh oBohedral iron ore. 
L 158. * This fpecies of ore is very common in Sweden ; it is 

found alfo in Switzerland, Norway, Ruffia, &c. It 
i „ occurs in maffes, plates, grains, and cryfiallized. The 

primitive form of its cryftals is a regular oftohedron f . 
1^8. Sometimes two oppofite fides of the pyramids are tra- 
I § Ibid. peziums, which renders the apex of the pyramids cuneh 
Sometimes the cryftals pafs into rhomboidal pa- 
I NO rallelopipeds, 'and into dodecahedrons with rhomboidal 

! xxxiii. 659. faces J. 

I f Kir-wan s Jts furface is brownifh black ; internally bluifh grey. 

I Powder black * . Streak blackifh grey, brighter. Luftre 

Vnauy, metallic. Hardnefs 9 to 10. Brittle. Sp. gr. from 

jour.de 4.094 to 4.688 f. Attraded by the magnet, and ge- 

Min. N® nerally pofTeffed of more or lefs magnetic virtue J. To 
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this fpecies belongs the magnet. Before the blow-pipe Metallic 
it becomes browner, but does not melt. Tinges borax , 

dark green. 

When pure it confifts entirely of oxide of iron ; and 
this oxide appears to contain from .15 to .24 oxygen, 
and from .76 to .85 iron §. Undoubtedly it confifts § 
of a mixture of iron in two different ftates of oxida- h* 
tion. It is often alfo mixed and contaminated with 
foreign ingredients. 

There are two varieties of this ore. The firft is 
what we have juft deferibed ; the fecond is in the form 
of fand, and has therefore been called 

Magnetic fand *. • * Kirwan, 

This fubftance is found in Italy, Virginia, St. Do-“. — Dupu- 
mingo, the Eaft Indies, and in the fand of the river Don ^ 
at Aberdeen in Scotland. It is black, very hard, mag- xxi.p.75. 
netic. Sp. gr. about 4.6 Not altered by the blow- 
pipe fe ; melts into a black glafs with potafs, and 
into a green glafs with microcofmic fait, both opaque t Foureroy^ 
It probably contains fome filica, as Kirwan has ^•^P" 

I Min. ii, 

SPECIES 2. Specular iron ore 

Fer oligifte. 

This ore is found abundantly in the ifle of Elba near 
Tufeany. It is cither in maftes or cryfiallized. The iron ore. 
primitive form of its cryftals, and of its integrant mole - 1 Kiriv. ij, 
ciiles, is the cube*. The varieties hitherto obferved 
amount to 7. Thefe are the rhomboidal parallelopiped;^^^^^^^-^^ 
the cube, with three triangular faces inftead of two of 52. 
its angles diagonally oppofite; two fix-fided pyramids,* Hauyy 
applied bafe to bafe, wanting the fummits J, and fome-^''*^^ 
times the angles at the bafes, and fometimes the ^Iter- 
nate edges of the pyramid ; a polyhedron of 24 fides, | Fig. ‘ 
refembling a cube with three triangular faces for two 
angles diagonally oppofite, and two triangles for the 
reft of its angles. For a defeription and figure of thefe 
varieties, we refer to Rome de Lijle f and Hauy J. f 

Colour fteel grey; often tarnifhed, and beautifully 189’. 
iridefeent, refleSing yellow, blue, red. Streak red. t 
Powder dark red. Luftre metallic. Hardnefs 9 to 
10. Not brittle. Sp. gr. 5.01 i6f to 5.218 f. Slightly ^ 
magnetic. Little altered by the blow-pipe. Tinges ^ -Brijbn> 


borax an obfeure yellow*. 

This ore, according to Mr Mufhet, is compofed of 
66. i iron, 

2.1.2 oxygen, 

10.7 water and carbonic acid, 

2.0 lime, . 


I 00.0 3 ^ PhiloJ 

The quantity of oxygen here ftated is probably too Mag. iiL 
fmall, owing to the unavoidable inaccuracy which re- 334. 
fults from the dry way of analyfis which Mr Mufhet 
followed. 

Micaceous iron ore 

Is. generally confidered as a variety of this fpecies. 
Kirwan, however, fuppofes it to contain carbou, and 
to be a diftindf fpecies. 

It is found in Saxony, and in the ifle of Elba, &c. 
generally in amorphous maffes, compofed of thin fix-^ 
fided laminae. ' Colour iron grey. Streak bluifh grey. 

Luftre metallic. Opaque. Feels greefy. Hardnefs 5 
to 7. Brittle, Sp. gr. from 4.5* to 5.07. Slightly 

magnetic,. 
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Iron Ores, magnetic. Infufible by tire blow-pipe. Tinges borax 
^ greenilb brown. 

FPECiEs 3. Laminated fpec’alar iron ore. 

Per pyroceti of Hauy. 

Tkis ore, which is found at Montd^or in Auvergn, 
was iifually arranged under the lafl; fpecies ; but has 
been feparated from it, we think properly, by Mr Hauy^ 
becaiife the form of its cryftals is incompatible with the 
fuppofition that their primitive nucleus is a cube, as we 
have feen is the cafe with common fpecular iron ore. Its 
cryftals are thin odtagonal plates, bounded by llx linear 
^DeLip^ trapeziums, alternately inclined different ways*. 

Colour fleel grey. Powder reddifh black. Luftre 
metallic ; furface polifhed. Fra6fure glaffy. Very 
brittle f, Hauy fuppofes that this ore has been pro- 
duced by fire, and accordingly has given it a name 
which denotes its origin. 

SPECIES 4. Brown iron ore J. 

This fpecies of ore is found abundantly in Britain, 
particularly in Cumberland and Lancafliire and it is 
alfo very common in other counties. It confifts of the 
brown oxide of iron, more or lefs contaminated with 
other ingredients. 

Its colour is brown. ’'Its ftreak reddifh brown. Sp. 
gr. from 3.4771 to 3.95 1. Before the blow-pipe 
blackens, but does not melt. Tinges borax greeuifli 
yellow. 

Variety r. Brown haematites. 

The name haematites (bloodftone) was probably ap- 
plied by the ancients only to thofe ores which are of a 
red colour, and have fome refemblance to clotted blood; 
but by the moderns it is applied to all the ores of iron 
which give a reddifh coloured powder, provided they 
be of a fibrous texture. 

Brown hasmatites occurs in maffes of various fhapes, 
and it is faid alfo to have been found cryftallized in five 
or fix fided acute angled pyramids. Colour of the fur- 
face brown or black, fometimes iridefeent ; internally 
nut brown. Powder red. Texture fibrous. Hardnefs 
8 to 10. Brittle. Sp. gr. 3.789} to 3 951 1|. Not 
magnetic. 

This variety has not been analyfed, but it feems to 
confifl of brown oxide of iron, oxide of manganefe, and 
f Kiryuans alumina 

Variety 2. CompaA brown iron ftone. 

This variety occurs in maffes of very various and 
often fantaflical fhapes. 

Colour brown. Internal luftre metallic. Texture 
compa6l. Hardnefs 6 to 9. Brittle. Sp. gr. 3.4771 * 
to 3-55' t- . ^ ^ . 

Variety 3. Brown fcaly iron ore. 

This variety is g'enerally incumbent on other mine- 
rals. Colour brown. Luftre metallic. Stains the 
fingers, marks ftrongly. Feels un6luous. Texture fo- 
liated. Hardnefs 3 to 5. Brittle. So light as often 
to float on water. 

Variety 4. Brown iron ochre. 

This variety occurs both maflive and diffeminated. 
Colour from nut brown to orange. Luftre o. Strongly 
ftains the fingers. Texture earthy. Hardnefs 3 to 4. 
When flightly heated reddens. 


% GtlhrU 
II Kirvjan. 


Min. ii, 

264. 


* Bri£on. 
f Kir XV an. 


Red iron 
ore. 

t Kirw* ii. 

168. 


SPECIES 5. Red iron ore 

Colour red. Streak blood red. Sp. gr. from 3.423 
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to 5.0(35. Before the blaw-pfpc bUcljena, but does Metallic 
not melt. Tinges borax ycllowifh olive green. When, 
digefted in ammonia, it becomes black and often ma?- 
uetic. 

Variety r. Red hasmatites. 

Found in maffes, and all the variety of forms of fta- 
ladlites. Colour between brownilh red and fteel grey. 

Powder red. Internal luftre metallic. Texture fibrous. 

Hardnefs 9 to 10. Brittle. Sp. gr. 4.74 * to 5.005 b. * Gelleru 
When pure it confifts of red oxide of iron, but it of-f Kirxvanm 
ten -contains manganefe and alumina J. \ Kiruan^ 

Variety 2. Compa( 9 [ ted iron ore. Min, ii. 

Found maffiveand ilala6Iitic ; fometimes in cryftals 
of various forms,' but they feem to be only fecondary \ 
fometimes in columns like bafalt. 

Colour between brown red and fteel grey. Stains 
the fingers. Luftre i to o ; often femimetallic. Tex- 
ture compadl. Hardnefs 7 to 9. Brittle. Sp. gr. 

3.423 to 3.76 §. Sometimes invefted with a roify red§ Kirwan, 
ochre. 

Variety^. Red ochre. 

Found fometimes in powder, fometimes indurated. 

Colour blood red. Stains the fingers. Luftre o. Tex- 
ture earthy. Hardnefs 3 to 5. Brittle. 

V ariety 4. Red Icaly iron ore. 

This variety is generally found incumbent upon other 
iron ores. Colour between cherry red and fteel grey. 

Stains the fingers. Luftre filky, inclining to metallic. 

Texture foliated. Feels un£fuous. Hardnefs 3 to 4. 

Brittle. Heavy. 


SPECIES 6. Argillaceous iron ore | 
Gxid of iron combined or mixed with clay* 


Ai’gilLsce* 

. - . iron 

This ore is exceedingly common ; and though it con- ore. 
tains lefs iron than the fpecies already deferibed, it is, ii. 

in this country at lead, preferred to them, becaiife the^^^’ 
method of extracting pure iron from it is ealier, or ra- 
ther becaufe it is better underftood. 

Colour moft commonly dark brown. Streak red or 
yellowifh brown. Sp. gr. from 2.673 3*47 ^ ^^^*Kirxvan, 

fore the blow-pipe blackens, and tinges borax olive 
green and blackifh. It is compofed of oxide of iron, 
alumina, lime, filica in various proportions. It gene- 
rally yields from 30 to 40 per cent, of iron. 

Variety i. Common argillaceous iron ore. 

The minerals arranged under this variety differ con- 
fiderably from each other in their external characters. 

They are found in maffes of various fhapes, and oft«u 
form large ftrata. 

Colour various fhades of grey, brown, yellow, and 
red. Streak reddifh yellow or dark red. Luftre o. 

Hardnefs from 3 to 8. Smell earthy when breathed 
upon. 


Variety 2. Columnar'or fcapiform iron ore. 

This variety is found in columns, adhering to each 
other, but eafily feparable ; They are commonly incur- 
vated, and their furface is rough. Colour brownifli red. 
Streak dark red. Slightly ftains the fingers. Luftre 
o. Adheres ftrongly to the tongue. Sound hollow. 
Feel dry. Texture earthy. 

Variety 3. Acinofe iron ore. 

This variety is found in maffes, and is commonly len- 
ticular. Colour generally brownifli red. Luftre me- 
tallic, nearly. Texture granular. Hardnefs 5 to 9. 
Brittle. 


V ariety 



Order VI. MINER 

Iron Ores , Variety 4, Nodtilaf, or kidney-form iron ore, 

^ ' Mthes or Eaglejlone. 

This variety, which was mentioned by the ancients, 
is generally found under the form of a rounded knob, 
more or lefs refembling a kidney, though fometimes it 
is quadrangular ; and it contains within it a kernel, 
which is fometimes loofe, and fometimes adheres to the 
outhde rind. Colour of the {tone yellowifli brown ; of 
the kernel ochre yellow. Surface generally fouled with 
earth. Luftre of the rind metallic ; of the kernel q. 
Hardnefs from 4 to 7. Brittle. 

Variety 5. Filiform or granular iron ore. 

This variety occurs in rounded mafles, from the fize 
of a pea to that of a nut. Surface rough. Colour com- 
monly dark brown. Streak yellowilh brown. Hardnefs 
5 to 6. Brittle. 

The oolitic ore found at Creufot, near mount Cenie, 
belongs to this variety. It is compofed of 
50 lime, 

30 iron, 

2 a alumina. 
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Lowland SPECIES 7. Lowland iron ore 

iron ore. This fpecies of ore is fuppofed to conlift of oxide of 
* Kiriu, if iron, mixed with clay and phofphuret or phofphat of 
^■ 79 * iron. It is called lowland ore, becaufe it is found only 
in low grounds ; whereas the lall fpecies is more com- 
monly in high grounds ; and is therefore cally highland 
ore. 

This ore occurs in amorphous malTes, and alfo in 
grains or powder. Its colour is brown. Streak yellow- 
ifh brown. Luftre o, or common. Texture earthy. 
Hardnefs 3 to 5. 

V ariety \ . Meadow lowland ore. 

Colour blackifli or yellowilh brown : Both colours 
often meet in the fame fpecimen. Found in lumps of 
various fizes, often perforated. Fradlure compadl. Mo- 
derately heavy. 

Frequently yields from 32 to 7^% per cent, of iron. 

V ariety 2. Swampy iron ore. 

This variety is generally found under water. It is 
in lumps, which are commonly perforated or corroded, 
and mixed with fand. Colour dark yellown'lh brown, 
or dark nut brown. Hardnefs 3 to 4. Brittle. Sp. 
gr. 2.944. It often contains .36 of iron. 

Variety 3. MoralTy iron ore. 

This variety is found either in a loofe form or in per- 
forated lumps. Colour light yellowifli brown. Stains 

the fingers. Hardnefs 3. Friable. 

417 

C.Vl. Salts. Genus VI. salts of iron. 

ore SPECIES i. Sparry iron ore (g). 

This ore is common in Germany, France, and Spain. 
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It is found fometimes in amorphous maffe's, and fome- Metallic 
times cryftallized, . , 

Its colour is white ; but it becomes tarnilhed by ex- ^ 
pofure to the air, and then aflumes various colours. 

Streak grey or white. External luftre often metallic ; 
internal common or glafly. Tranfparency i or 2 ; fome- 
times o. Texture foliated. Fragments rhomboidal. 

Hardnefs 5 to 7. Brittle. Sp. gr. 3.6 to 3.81c. Not 
magnetic. Soluble in acids with very little eflervef- 
cence. Before th'e blow-pipe decrepitates, becomes 
brownifh black, and magnetic ; but is fcarcely fufible. 

Tinges borax fmutty yellow, with fome effervefcence. 

This ore, as Bergman afeertained, confifts of iron, 
manganefe, lime, and carbonic acid. 

Gne fpecimen, according to his analyfis, contained 
38 iron, 

24 manganefe, 

38 carbonat of lim'e, 

lO’O 

Another contained 22 iron, 

28 manganefe, 

50 carbonat of lime. 


ICO 

Whether the iron be combined with the carbonic 
acid is ftill a difputed point. The cryftals of this ore 
are rhomboidal parallelopipeds ; which is precifely the 
form of carbonat of lime. This amounts nearly to a 
demonftration, that the carbonic acid is combined with 
the lime ; and that, as Cronftedt and Flaiiy have fup- 
pofed, this ore is merely carbonat of lime, contamina- 
ted with a quantity of the oxids of iron and manganefe. 

SPECIES 2. Arfeniauof iron; Arfjf^at 

Mr Prouft has difeovered this ore in Spain. Its 'Co- iron, 
lour is greenilh white. Its texture granular. Infoltible 
in water and nitric acid. When melted on charcoal, 
the arfenical acid efcapes with effervefcence ^ Av ft, de 

SPECIES 3. Sulphat of iron. 

For a defeription of this fair, fee Chemistry, Sulphat of 
631. in this Suppl. iron. 

Order VTI. TIN ORES (h). 

Tin is employed to cover plates of iron and copper,- 
and to filver the backs of looking glaffes : It enters in- 
to the compofition of pewter ; and forms a v<ery im- 
portp^t article in dyeing. 

Tin ores are by no means fo common as the ores of 
the metals which we have already deferibed. Mines ' 

are found only in the primitive mountains (i)^ Hence 
Wenier fuppofes them to be the moft ancient of all me- 
tallic ores. They occur moft frequently in granite, > 
fometimes in porphyry, but never in limeftone. 

Almoft- 


(g) Kir^, II. \^o,^Bergman, II. \%df,^Bayen. Jour, de Phyf.VW, 213.— Ra%ovomoni>Jhi, Mem. Laufanne^ > 
1783, p. 149. 

(h) Geojroy, Mem. Par. 1738, p. 103. — Morveau\ Ann. de Chim. XXIV. 127. 

(i) Geologifts have divided mountains into three claffes ; primitive, fecondary, and tertiary. The primitive oc- ' 
cupy the centre of all extenfive chains ; they are the higheftv the moft rugged, and exhibit the moft pointed tops. 
They are confidered as the moft ancient mountains of the globe. 

The fecondary mountains occupy the outfide of extenfive ranges. They are ufually compofed of ftrata, more 
or lefs inclined, and commonly reft againft the fides of the primitive mountains.— The mountains are 

much fmaller than the others, and are often folitary. W^e ufe the terms primitive, Jeeondary , &e. merely as 

proper 
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^ Tin Orel. Altnoft the only tm mme? known to Europeans are 
thofe of Cornwal, Devonfliire, Saxony, Bohemia, Sile- 
iia, Hungary, Gallicia ; thofe of the ifland of Banca 
and the peninfiila of Malacca in India ; and thofe of 
Chili ajid Mexico and America. 


a^i 

G. I. Sul- 

phurcts. 

tJuiphuret 

of tin and 

copper 

* Kir IV, ii. 

aoo. 

•}• Klapr%tb' k 
Cernzualy 
p. 21, 

^ Klaproth, 


Genus I. sulphurets of tin. 

SPECIES I. Sulphuret of tin and copper 
Tin pyrites. 

Hitherto this ore has only been found in Corn- 
wal. There is a vein of it in that county, in the parilh 
of St Agnes, nine feet wide, and twenty yards beneath 
the furface f. 

Its colour is yellowifh grey,pafling into the fteel grey. 
Not unlike grey copper ore, Luftre metallic. Hard- 
nefs 5 to 6. Very brittle. Sp. gr. 4.35J. Before 
the blow-pipe it melts eafily, with a fulphureous fmell, 
into a black bead, and depohts a bluilh oxide on the 
charcoal. 

The compofition of this ore, as Klaproth informs us, 
was firft difcovered by Mr Rafpe. According to Kla- 
proth’s analylis, it is compofed of 
34 

36 copper, 

25 fulphur, 

3 iron, 

2 earth. 


23a 

G. II. Ox- 
ides. Brown 
oxide of tin 
* Kiriv, ii. 

297- 


f Jour, de 
Min, 

xxxii. 576 . 
%Cryfiallog, 

iii.413- 
II Pbtlof, 
Mag. iv. 

IS2. 


5 "Rome de 
Lijle^ ibid. 
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Genus II. oxides of tin. 

SPECIES i. Brown oxide of tin*. 

Tinjlone — W oocitin. 

This ore, which may be confidered as almod the on- 
ly ore of tin, occurs in maffes, in rounded pieces, and 
cryftallized. Thefe cryftals are very irregular. Hauy 
fuppofes, that their primitive form is a cube f ; but Ro- 
me de Lifle, with more probability, makes it an odfohe- 
dron ; and in this opinion Mr Day agrees with him j|. 
The oftohedron is compofed of two four-fided pyra- 
mids, applied bafe to bafe. The Tides of the pyramids 
are ifofceles triangles, the angle at the vertex of which 
is 70®, and each of the other angles 55°. The Tides 
of the two pyramids are inclined to each other at an 
angle of 90° The primitive form, however, never 
occurs,. but cryftals of tinftone arc fometimes found, in 
which the two pyramids are feparated by a prifm. For 
a complete defeription of the varieties of the cryftals of 
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tinftone, we refer the reader to Rome de L\fto and Mr Metaiic 
Day*. _ , ^ 

Its colour is commonly brown. Streak grey. Hai d- * 
nefs 9 to 10. Sp. gr. 6.9 to 7.0. Brittle. Mag, ibid. 

Variety i. Common tinftone. 

Colour dark brown ; fometims yellowifh grey, and 
fometimes nearly white. Streak light grey. Somewhat 
tranfparent when cryftallized. Havdnefs 10. Sp. gr. 

6.9 to 6.97. Before the blow pipe it decrepitates, and 
on charcoal is partly reduced. Tinges borax white^ 

According to Klaproth, it is compofed of 

77.50 tin, 

21.50 oxygen, 

,25 iron, 

.75 filica. 

f. 

Variety 2. Woodtirii 

This variety has hitherto been found only in Corn- 
wal. It occurs always in fragments, which are general- 
ly rounded. Colour brown ; fometimes inclining to yel- 
low. Streak yellowifh grey. Opaque. Texture fibrous. 

Hardnefs 9. Sp. gr. 7.0. Before the blow-pipe be- 
comes brownifh red ; decrepitates when red hot, but is 
not reduced. 

Klaproth obtained from it .63 of tin ; and, in all pro- 
bability, it is an oxide of tin nearly pure. 


Order VIII. ORES OF LEAD. 


a 13 

G. I. Sul- 


The ufeful purpofes to which lead in its metallic 
ftate is applied, are too well known to require deferip- 
tion. Its oxides are employed in painting, in dyeing, 
and fometimes alfo in medicine. 

Ores of lead occur in great abundance in almoft every 
part of the world. They are generally in veins ; fome- 
times in filiccous rocks, fometimes in calcareous rocks. 

Genus I. sulphurets of lead. 

SPECIES I. Galena, or pure fiilphuret of lead ;j:. ^a^gna^'or 
This ore, which is very common, is found both 
maffes and cryftallized. The primitive form of its cry-phuret of 
ftalsisacube. The moft common varieties are the cube, lead, 
fometimes with its angles wanting, and the o6lohedron, 1 
compofed of two four-fided pyramids applied bafe to 
bafe : The fummits of thefe pyramids are fometimes cu- 
neiform, and fometimes their folid angles are wanting ||. 11 ** 

Its colour is commonly bluifh grey, like lead. Streak 
bliiifh grey and metallic. Luftre metallic. Sometimes 

ftain« 


proper names, without affirming or denying the truth or falfehood of the theory on which thefe names are found- 
ed. That the reader may have a more accurate idea of the compofition of thefe different claffes of mountains, 
we have fubjoined a lift of the fubftances which, according to Werner, enter into the compofition of each. 

I. Primary Mountains. 

1. Granite, 4. Argillaceous fhiftus, 7. Shiftofe porphyry, 10. Serpentine, 

2. Gneifs, 5. Syenite, 8. Quartz, ii. Topaz rock. 

3. Micaceous fhiftus, 6. Porphyry, 9. Primitive limeftonc, 

II. Secondary Mountains. 

1. Argillaceous fhiftus, 3. Secondary limeftone, 5. Grunftein, 

2. Rubble ftone, 4. Shiftofe hornblende, 6. Amygdaloid. 

III. Tertiary Mountains. 

1. Trap, 4« Sandftone, 7. Chalk, 10. Ferruginous clay, 

2. Argillaceous fhiftus, 5- Breccia, 8. Sulphat of lime, n. Potters earth, 

3. Stratified limeftone, 6. Coal, 9. Rock fait. 






«Order VIII, 

Ores of ftaln« tliQ fingpra. 


I^ead. 
§ Watfon 
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Sulphuret 
of lead, 
with filver 
and anti- 
mony. 

* Khriv,iu 
« 19. 
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Texture foliated. Fragments cubi- 
cal, Hardnefs 5 to 7 ; fometimes even 9. Brittle. 
Sp. gr. 6.884 to 7*7^^ EfFervefees with nitric and 
muriatic acids. ^Before the blow-pipe decrepitates, and 
melts with a* fulphureous fmell ; part finks into the 
charcoal. 

It is compofed of from .45 to .83 lead, and from .086 
to .16 of fulphiir. It generally contains fome lilver, 
and fometimes alfo antimony and zinc. 

Variety i. Common galena. 

This variety ^orrefponds nearly with the above de- 
feription. Sp. gr. 7 051 to 7.786. Sometimes flains 
the fingers. 

CompaS galena. 

Found only in amorphous mafles. Texture compadl, 
inclining to foliated, Hardnefs 6 to 8. Sp. gr. 6.886 
to 7*444« Luftre common. Streak lead grey, brighter 
and metallic. Often feels greafy, and flains the fingers. 

SPECIES 2. Sulphuret of lead, with filver and antimony*. 

Plumbiferous antimomated filler ore. 

Found in amorphous mafles. Colour grey. Hard- 
nefs 5 to 6. Brittle. Sp. gr. from 5.2 to 8. 

Variety i. Light grey filver ore. 

Colour light bliiifh grey. Streak light bluifli grey, 
and brighter. Luftre metallic. Texture compact. Be- 
fore the blow- pipe partly evaporates, and leaves a filver 
bead on the charcoal, furroiinded by yellow dull. 

According to Klaproth, it contains 
48.06 lead, 

20.40 filver, 

7.88 antimony, 

12.35 fulphur, 

2.25 iron, 

7.00 alumina, 

-25 filica. 


f 'Behragf 


i nid, ns^ 

Blue lead 
ore. 

^ Kiriv, ii, 


t Gellert. 
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Black lead 
ore. 

t Kiriv, 


98.09 1 

Variety 2, Dark grey filver ore. 

Colour iron grey, verging on black. Powder black, 
and flains the fingers. Luftre o, Texture earthy. 

According to Klaproth, it contains 

41.00 lead, 

21.50 antimnny, 

29.25 filver, 

22.00 fulphur, 

1.75 iron, 

1. 00 alumina, 

.75 filica. 

97.25 1 

SPECIES 3. Blue lead ore 

This ore, which is found in Siberia, Germany, and 
Hungary, and is very rare, occurs fometimes in mafles, 
and fometimes cry flallized in lix-fided prifms. ^ 

Colour between indigo blue and lead grey ; fometimes 
inclining to black. Internal luftre metallic. Streak 
brighter. Texture compadl. Hardnefs 6. Sp. gr. 
5.461 f. Before the blow-pipe melts with a low blue 
flame and a fulphureous fmell, and is eafily reduced. 

SPECIES 4. Black lead ore J. 

This ore, which is found in Germany and Brittaiiny, 
Sup PL. VoL. II. Part 1. 
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and which is fuppofed to be common galena decayed, 
is fometimes in llala6lites of various forms, and fome- 
times cryftallized in lix-fided prifms, which are general- 
ly truncated and confufed. 

Colour black, often with fome ftreaks of red. Streak 
light bluifh grey. Internal luftre metallic. Hardnefs 
5 to 6. Brittle. Sp. gr. from 5.744 |[ to 5.77*- Be- 
fore the blow-pipe decrepitates, melts eafily, and is re- 
duced. 

According to the experiments of Laumont, this ore 
is a fulphuret of lead (or rather fiilphuret of oxide of 
lead), mixed with fome phofpliat of lead. 


SPECIES 5. Sulphuret of lead, bifmuth, and filver. 

This ore, which occurs in the valley of Schapbach in 
Saxony^, was firft taken notice of by Selb, and after- 
wards deferibed by Weidenmann and Emerling. 

Its colour is light bluifh grey. Its luftre metallic 
Its fradliire uneven. Hardnefs 5. Melts eafily before 
the blow pipe, emitting fome fmoke, and leaves a filver 
bead. 

A fpecimen, analyfed by Mr Klaproth, contained 

33.0 lead, 

27.0 bifmuth, 

15.0 filver, 

16.3 fulphur, 

4.3 iron, 

0.9 copper. 

96.5 •}•- 4 ^eitrage^ 

ii. 197. 

Genus II. oxides of lfad. 238 

SPECIES I. Lead ochre G.H.Ox- 

This ore, which is a mixture of the oxide of 
with various earths, is found maflive, and various de- ^ 
grees of hardnefs. 205. 

Its colour is either yellow, grey, or red. Luftre o* 
Tranfparency o to i. Hardnefs 6 to 8 ; fometimes in 
pow'der. Sp. gr. from 4.165 to 5.545 J. Texture 5 
compadt. EfFervefees with nitric and muriatic acids. 

Eafily reduced by the blow-pipe, leaving a black flag, 
unlefs the lead be mixed with too great a proportion of 
earth. 

Genus III. salts of lead. g. itp. 

SPECIES I. Carbonat of lead f . Salts, 

White lead /par. ofJe'’aT'' 

This ore of lead, which is very common, h fometimes ^ Xirw. it 
in maffes, and fometimes cryftallized. But the cryflai- 103. 
lization is in general fo confufed, that the primitive 
form of the cryllals has not yet been afeertained (k). 

Its colour is white. External luftre, waxy or filky, 
from 3 to I ; internal i to 2. Generally fomewhat 
tranfparent. Hardnefs 5 to 6. Brittle. Sp. gr. from 
5.349 II to 6.92 f. Eft’ervefcea with nitric and muriatic II Kirtvan, 
acids when they are heated. Soluble in fat oils. Black- ^ 
ened by fulphuret of ammonia *. Decrepitates when Ann.de 
heated. Before the blow-pipe, in a filver fpoon, ft be- ix. 
comes red by the yellow cone of the flame, while the 5 6. 
blue cone renders ft yellow +. On charcoal it is fmme-^ Rilhen- 
diatcly reduced. 

It contains from .60 to .85 of lead, and from .18 toxxv. 189, 
.24 of carbonic acid. It is generally contaminated with 
carbonat of lime and oxide of iron, 

M h SPECIES 
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Sulphuret 
of lead, bif- 
muth, and 
filver. 


(k) See Hauy^ Jour, de Min^ XXXI. 502. and Rome de Lijlei III. 380. 
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SPECIES 2. Phofphat of lead*. 

This ore, which is found in Siberia, Scotland, Eng- 
land, Germany, Carinthia, Brittany, &c. is fometimes 
amorphous, and fometimes cryftallized. The primitive 
form of its cryftals, according to Rome de Lille, is a 
dodecahedron, confiding of a fix-fided rectangular prifm, 
terminated by fix-fided pyramids, the Tides of which are 
ifofceles triangles (l). Sometimes the pyramids are 
truncated, and even altogether wanting. The cryftals 
of this ore are often acicular. 

Its colour is commonly green ; fometimes yellowifti 
or brownifti, or greyifli white. Streak commonly green- 
i(h white. Powder yellowilh. External luftre, waxy, i 
to 3. Somewhat tranfparent, except when its colour is 
greyifti white. Hardnefs 3' to 6. Brittle. Sp. gr. 
from 5.86* to 6.27 f. Infoluble in water and fulphu- 
rio acid, and nearly infoluble in nitric acid ; foluble in 
hot muriatic acid, wdth a flight effervefcence J. Before 
the blow- pipe it eafily melts on charcoal, and cryftalli- 
zes on cooling : with foda the lead is in fome meafure 
reduced. 

The compofition of this ore was firft difeovered by 
Gahn. 

According to Fourcroy’s analyfis, a fpecimen from 
Erlenbach in Alface confifts of 

96 phofphat of lead, 

2 phofphat of iron, , 

2 water. 
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Or it contains 79 oxide of lead, 

1 oxide of iron, 

18 phofphoric acid,. 

2 water. 


According to Fourcroy, from whom the whole of Metallic 
this defeription has been taken, it is compofed of . . 

65 arfeniat of lead, 

27 phofphat of lead, 

5 phofphat of iron,^ 

3 w^ater. 

^ Ann.dc 

jOO* Chim,\i,%^> 

SPECIES 5. _ Molybdat oflead (m). Molybdlt 

This ore, which is found in Carinthia and at Lead-ofi^ad. 
hills in Scotland, was firft mentioned in 1781 by Mr 
Jacquin (n). It occurs either in mafles, or cryftallized 
in cubic, or rhomboidal, or odiohedral plates. 

Its colour is yellow. Streak white. Luftre waxy. 

Generally fomewhat tranfparent. Texture foliated. 

Fradlure conchoidal. Hardnefs 5 to 6. Sp. gr. 5.486f ; | Macquart» 
when purified from its gangue by nitric acid, 5.706^. | Hatchetts 
Soluble in fixed alkalies and in nitric acid. Commu- 
nicates a blue colour to hot fulphuric acid. Soluble in 
muriatic acid, and decompofed by it. Before the blow- 
pipe decrepitates, melts into a yellowifh grey mafs, and 
globules of lead are reduced [|, || Ma^quarK 

Klaproth firft proved that this ore was molybdat of 
lead. 

A very pure fpecimen, analyfed by him, contained 
64.42 oxide of lead, 

34.25 molybdic acid, 

t Beitrcige^ 

9^-6711 . . ^^** 75 * 

According to the analyfis of Mr Hatchett, it is com- 
pofed of 58.40 oxide of lead, 

38.00 molybdic acid, 

2.10 oxide of iron, 

.28 filica. 


^ Ibid, 
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lead. 

•f* Kiriv. ii. 
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I Brijfon, 
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SPECIES 3. Arfeniat oflead §. 

This ore, which has hitherto been found only in An- 
dalufia in Spain, and always in quartz or feldfpar, is in 
fmall mafles. Colour meadow green, often pafting into 
wax yellow. Luftre waxy, 2. Tranfparency 2. Be- 
fore the blow-pipe it melts, and retains its colour, and 
does not cryftallize on cooling. When heated to white- 
nefs,. the arfenic acid efcapes, and the lead is reduced*.^ 

SPECIES 4. Phorpbat and arfeniat of lead. 

Aefenio phofphat of lead f. 

This ore, which has been found in Auvergne in 
France, is either in mafles, or cryftallized, in fmall fix- 
fided prifms, with curvilineal faces. 

Colour yellowifh green, or fhews alternate layers of 
pale and light green. Powder yellowifh. The cryftals 
are fomewhat tranfparent ; but when, maflive, this ore 
is opaque. Hardnefs 5 to 7. Brittle. Sp. gr. 6.8465 
Soluble in hot muriatic acid, but not in nitric. When 
heated it decrepitates. Before the blow- pipe melts ea- 
fily, effervefees, emits a white fmoke, with an arfenical 
fmell. Some particles of lead are reduced, a brown 
fluid remains, which cryftallizes on cooling like phof- 
phat of lead. 


98.78* 

Macquart found a fpecimen to contain 
58.74 lead, 

4.76 oxygen, 

28.00 molybdic acid, 
4.50 carbonat of lime, 
4.00 filica. 


1 00.00 1 

Its gangue is carbonat of lime. 

SPECIES 6. Sulphat oflead*. 

This ore, which is found in Anglefey and in gulphat^of 

lufia, is generally cryftallized. The cryftals are regu-jead. 
lar octahedrons f, and very minute. * if/rw* 

Colour white. Luftre 4. Tranfparency 4. Before Mm.ii. 
the blow-pipe it is immediately reduced. ^\^au 

The compofition of this ore was firft afeertained by 
Dr Withering. 

xxxi. 508^, 

Order IX. ORES OF ZINC. 

Hitherto zinc has not been applied to a great va- 
riety of ufes. It enters into the compofition of brafs; 
it is ufed in medicine ; and Morveau has fliewn that its 

oxide 


» Bill, 
^ranf. 
Ixxxvi. 323* 


f Jour, dt 
Min. N« 
xvii. 32. 


(l) Cryjlal, III. 391. See alfo Hauy^s remarks on the fame fubjedl in the Jour, de Min, N°XXXI. 506* 

(m) Kirw. II. 212. — Klaproth^ Ann, de Chim.Ylll, 103. — Hatchett^ Phih Tranf, 1796, p. 285. 

(n) In his Mifcellanea Aujlriacai Vol. II. p. 139. 






Zinc. 


Order IX. MINER 

Ores of oxide might be employed with advantage as a white 
paint. 

Ores of Ziinc are very abundant ; they generally ac- 
company lead ores, particularly galena. Calamine, or 
oxide of zinc, has never been difcovered in the primitive 
mountains. 


IAS 

G I. Sul. 
phurets. 
Common 
fulphuret 
of zinc. 

* Kir IV. ii. 


Genus I. sltlphurets of zinc. 
SPECIES I. Common fulphuret of zinc 


II. 3 ^ 9 - 


dal dodecahedron, conflfting of a hx-lided prifm, termi- 
nated by three-fided pyramids. All the faces of the 
cryflals are equal rhombs. This dodecahedron may be 
mechanically divided into four equal rhomboidal paral- 
lelopipeds, and each of thefe into fix tetrahedrons, whofe 
faces are equal ifofceles triangles. The figure of its in- 
tegrant particles is the tetrahedron, fimilar to thefef. 

The principal varieties of its cryflals are the tetrahe- 
dron ; the odfohedron ; the odfohedron with its edges 
wanting:];; a 24-fided cryftal, 12 of whofe faces are tra- 
pezoids, and 1 2 elongated triangles^; and, laftly, a 28- 
lided figure, which is the laft variety, augmented by four 
11 See equilateral triangles] 


f Hauyf 
your, de 
Min. 

Xxxfli. 669. ' 
|Fig.4C. 

§ Fig. 4f. 


ibid, and 
Rome de 
Lifity ili. 

65. 

* Gillerf. 
f Briffon. 


your, de 
Min. ibid. 


Colour yellow, brown, or black. Streak reddifh, 
brownifh, or grey. Luflre commonly metallic. Ge- 
nerally fomewhat tranfparent. Texture foliated. Hard- 
nefs 6 to 8. Sp. gr. 3.93 to 4. i665f. Before the 
blow-pipe decrepitates, and gives out white flowers of 
zinc, but does not melt. Borax does not affedl it. 
When, breathed upon, lofes its luftre, and recovers it 
very flowly 

Variety i. Yellow blende. 

Colour commonly fulphur yellow, often pafling into 
olive green or brownifh red. Powder pale yellow. 
Streak yellowifh or reddifh grey, not metallic. Luftre 
metallic. Tranfparency 2 to 4. Often phofphorefces 
§ Bergman, when fcraped or rubbed f 
ii. 345. According to Bergman, it is compofed of 

64 zinc, 

10 fulphur, 

5 iron, 

4 fluor acid, 

I filica, 

6 water. 


S 347- 


100 i 




Variety 2. Brown blende* 

Colour different fliades of brown. Surface often tar- 
nifhed. Powder brownifh grey. Streak reddifh or 
yellowifh grey, not metallic. Luftre commonly metal- 
lic. Tranfparency o to 2. 

A fpecimen of this variety, analyfed by Bergman, 
contained 44 zinc, 

1 7 fulphur, 

24 filica, 

' 5 iron, 

5 alumina, 

5 water. 
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nifhed blue ; tip^s of the cryftals often blood red. Pow- Metallic 

? A. ' OPC)}. 


Blende, 

This ore very commonly accompanies fulphuret of 
lead. • It occurs both in amorphous mafles and cryftal- 


1 73 /V. 333 . ^ 


100 

Variety 3. Black blende. 

Colour black, or brownifh black ; furface often tar- 


der brownifh black. Streak reddifh, brownifh, or grey. 
Luftre common or metallic. Tranfparency o to i ; the 
red parts 2. Hardnefs 8. 

A fpecimen of this variety, analyfed by Bergman, 
contained 52 zinc, 

26 fulphur, 

4 copper, 

8 iron, 

6 filica, 

4 water. 


a38. — lized. The primitive form of its cryftals Is a rhomboi. 


100’ 



Genus II. oxides of zinc. 

SPECIES I. White oxide of zinc f. 

Calamine, 

This ore is either found loofe, or in mafles, or cry- 
ftallized. The primitive form of its cryftals appears, 
from the mechanical divifion of one of them by Mr 
Hauy, to be an odlohedron compofed. of two four- 
fided pyramids, whofe fides are equilateral triangles J. 
But the cryftals are minute, and their figure not very 
diftindl. They are either four or fix-fided tables wu’th 
bevelled edges, fix-fided prifms, or three-fided pyra- 
mids. 

Colour commonly white, grey, or yellow. Luftre 
often o, fometimes 2 or i. Opaque. The cryftals are 
fomewhat tranfparent. Hardnefs from 4 to 9, fome- 
times in powder. Sp. gr. from 2.585 to 3.674 §. When 
heated, becomes electric, without fridlion, like the tour- 
maline ||. Not blackened by fulphuret of ammonia. 
Soluble in fulphuric acid. Before the blow-pipe de- 
crepitates, and does not melt. 

This ore confifts of oxide of zinc more or lefs conta- 
minated with iron, filica, lime, and other foreign ingre- 
dients. In one fpecimen B'ergman found the following 
ingredients : 84 oxide of zinc, 

3 oxide of iron, 

12 filica, 

I alumina* 


§ Kir'wan. 


!l Hauy^ 
Jour, (it 
Min. ibid. 


In another fpecimen, which gelatinized with acids like 
zeolite, Klaproth found 66 oxide of zinc, 

33 


t Bergman, 

ii. 323. 
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In another fpecimen, analyzed by Pelletier^ the con- 
tents were 52 filica, 

36 oxide of zinc, 

12 water* 


100 * 

Mr Kirwan has divided this fpecies into three varic-^jg. ^ 
ties. 

Variety i. Friable calamine. 

In mafles which eafily crumble between the fingers. 

Luftre o. Opaque. Texture earthy. When its co- 
lour is white, it 13 pure oxide of zinc ; when yellow, it 
is mixed with oxide of iron. The white often becomes 
yellow when placed in a red heat, but refumes its colour 
on cooling. Common in China, where it is called 
han or ore of Tutenago. 


.Hh 1 


P’ariety. 
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J^arlet^ 2. CompaH calamine. 

Colour (liiBferent fhades ol grey ; fometimes yellow 
or brownilh red. X<uftre o. Opaque, Texture com- 
pa^. 

Variety'^. Striated calamine. 

This variety alone is found cryftallized ; but, like 
the others, it is alfo often amorphous. Colour white, 
and alfo various flvades of grey, yellow, and red. Some- 
what tranfparent. Texture ftriated. Luilre 2 to i. 

Genus III. salts of zinc. 

SPECIES I. Sulphat of zinc. 

For a defcription of this fait, we refer to Che- 
mistry, 643. SuppL 

Order X. ORES OF ANTIMONY. 


Antimony is much ufed to give hardnefs to thofe 
metals which otherwife would be too foft for certain 
purpofesT printers types, for iultance, are compofed of 
lead and antimony. It is ufed alfo in medicine. 

Ores of antimony are found abundantly in Germany,- 
Hungary, France, Spain, Britain, Sweden, Norway, 
|Scc. They often accompany galena and haematites. 
They are found both in the fecondary and primitive 
llratified mountains. Their gangue (o) is often quartz 
and fulphat of barytes, 

248 

G.I. Alloys Genus I. alloys of antimony. 

Kativean- species I. Native antimony 

ifiimoiiy.- This mineral, which was tirll difcovered by Dr Swab, 
has been found in Sweden and in France, both in maf- 
fes and kidney fhaped lumps. Colour white, between 
that of tin and filver. Luftre metallic. Texture folia- 
ted. Hardnefs 6. Sp. gr, above 6. Deflagrates 
with nitre. Before the blow-pipe melts and evaporates, 
depcfiting a white oxide of antimony. 

It conhfts of antimony, alloyed wdth 3 or ^ per cent, 
of arfenic. 


^ Kirw. ii. 


-149 

G.TI. Sul- 
phurets. 
Grey ore 
of anti- 
mony. 

Kit ii. 
247- 

4 ^ome de 
iii. 

49- 

^ Ibid. — See 
alfo Hauy, 
Jour, de 
Min. 

xtiiu 60 5 . 

§ Brijfon. 
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contains a large proportion of quartz or other ftony Metallic 
matter. When pure, it is compofed of about x , f 

74 antimony,. ^ ri ^ 

26 fulphur. 


Genus II. sulphurets of antimony. 

SPECIES I. Grey ore of antimony*. 

This ore, which is the moft com.mon, and indeed ah 
moft the only ore cf antimony, occurs both maflTive, 
difieminated, and cryftallized. Its'cryftals are four-iided 
prifms, foraewhat flattened, whofe fides are nearly rec- 
tangles, terminated by ftiort four-ftded pyramids, whofe 
frdes are trapeziums f. Sometimes two of the edges are 
wanting, which renders the prifm fix-fidtd :f;. 

Colour grey. Luftre metallic. Streak grey, me- 
tallic, and brighter. Powder black or greyifti black. 
Hardnefs 6 to 7. Sp, gr. from 4.1327 to 4.516 
Often ftains the Angers. Before the blow-pipe melts 
eafily, burns with a blue flame, and depofits a white 
oxide on the charcoal. When placed in an open veffel, 
over a flow Are, the fulphur evaporates, and leaves a 
grey oxide of antimony. This oxide, if fufed with tar- 
tar, is reduced. 

This ore, when taken out of the mine, almoft always 


has 


100 

divided 


this fpecies into three va-^ 


Werner 
rieties. 

Variety t, Compa£f fulphuret. 

Colour bluifli grey, furface often tarnifhed, and then 
it is blue or purplifli. Luftre i t© 2. Texture compadl. 

Fradlure Ane grained, uneven. Powder black, dull, 
and earthy. Slightly ftains the Angers. 

Variety 2. Foliated fulphuret. 

Colour light fteel grey. Luftre 3 to 4^ Texture 
foliated. Powder as that of the laft variety. 

V ariety 3. Striated fulphuret. 

Colour dark fteel grey, and light bluifti grey, furface 
often tarnifhed, and then it is dark blue or purplifh. 

Luftre 3 to 2. Texture ftriated. Powder greyifti black. 

This variety alone has been hitherto found cryftal- 
lized. 

SPECIES 2. Plumofe antimonial ore f. Plumofe^ 

Sulphurets of antimony and arfenic. antimonial 

This fpecies, which is fometimes found mixed with ^ Kirxv,iu 
the cryftals of fulphurated antimony, is in the form of^5o. 
brittle, capillary, or lanuginous cryftals, often fo fmall 
that they cannot be dlftindUy feen without a micro- 
fcope. 

Colour fteel or bluifh grey, often tarnifhed, and then 
brown or greyifti black. Luftre i, femimetallic. Be- 
fore the blow-pipe emits a fmoke, which depoAts a 
whitifh and yellowifh powder on the charcoal : it then 
melts into a black flag. 

It is fuppofed to confift of fulphur, antimony, arfe- 
nic, and fome filver. 

SPECIES 3. Red antimonial ore j*. Redam' 

Hydrofulphuret of antimony. _ monialore. 

This fpecies Is generally found in cavities of fulphii- f ii, 
rated antimonial ore. It Is cryftallized in delicate 
needles, often diverging from a common centre. 

Colour red. Luftre 2, Alky. Sp. gr. 4.7. Before 
the blow- pipe melts eafily, and evaporates with a ful- 
phureous fmell. 

This ore has not been analyfed. Mlneralogifts have 
fuppofed it to be a natural kermes. If fo, we may con- 
clude, from the experiments of Berthollet*, that it Ann. de 
a hydrofulpliuret of antimony, and confequently com- 
pofed of oxide of antimony, fulphur, and fulphurated 
hydrogen gas. 

Genus III. oxides of antimony. G. III. 

There is a fubftance found incumbent on fulphuret 
of antimony, of a yellow colour, and an earthy appear- 
ance, which has been fuppofed an oxide of antimony, 
and denominated antimonial ochre. But hitherto it 
has not been analyfed. 

Genus 


(o) The word'^fl^^is ufed by German mineralogifts to denote a metallic vein. Now, it is not often that 
thefe veins confift entirely of ore ; in general, they contain ftony matter befides. For inftance, in the copper 
mine at Airthry, near Stirling, the copper ore is merely a narrow ftripe in the middle of the vein, and the reft of 
it is Ailed up with fulphat of barytes. We ufe the word gangue (as the French do), to- denote, not the metallic 
vein, but the fiony matter which accompanies the ore in the vein. The gangue of t\ic copper ore at Airthry is 
fulphat of barytes. 








Order XI. 


Ores of 
Bifmuth. 


GfiNtfs IV, 


SALTS OF ANTIMONY, 

SPECIES I, Muriat of antimony*. 

153 which has been found in Bohemia, is fome- 

G. TV. Salts times in quadrangular tables ; fometimes in acicular cry- 
Muriat of ftals grouped like zeolites; and fometimes in prifms. 
antimony. Colour pale yellowifh or greyifh white. JLuftre 3 to 
^ Kirw*iu j^g^j-ly metallic. Tranfparency 2. Texture foliated. 
Melts eafily by the flame of a candle, and emits a 
white vapour f . Before the blow-pipe decrepitates } 
when powdered, and juft ready to melt, it evaporates, 
and leaves a white powder around. Between two pie- 
ces of coal it is reducible to a metallic ftate. 


Order XI. ORES OF BISMUTH *, 


•f" Hauy, 
Jour, de 
Min, N’J 
xxxii. 609. 


MINERALOGY. 

A fpecimen, analyfed by Klaproth, contained 
93 bifmuth, 

5 fulphur. 


1753, 

{>. 296. 


* Pott, Ob- 
ferv* Chym, 

134 — Geof- Bismuth is employed in the manufadlure of pewter, 
'^Par printers types, in foldering; and perhaps alfo its pro- 

* perty of rendering other metals more fufible, might 
make it ufeful in anatomical injedfions. The quantity 
confumed in commerce is not great. 

It has been found only in the primitive mountains, 
and is by no means common. When unaccompanied 
by any other metal, it does not form veins, but kidney- 
form maftes. It often accompanies cobalt. Its gangue 
is commonly quartz. Its ores are not very abundant. 
They have been found chiefly in Sweden, Norway, 
Tranfylvania, Germany, France, and England. 

Genus I. alloys of bismuth, 
species I. Native bifmuth 
This mineral, which is found at Schneeberg, Johan* 
georgenftadt, &c. in Germany, has commonly the form 
of fmall plates lying above one another. Sometimes it 
is cryftallized in four-lided tables, or indiftin6l cubes. 

Colour white with a fliade of red ; furface often tar- 
niflied red, yellow, or purple. Luftre metallic, 3 to 2. 
Opaque. Texture foliated or ftriated. Hardnefs 6. 
Sp. gr. 9.022 f to 9.57 I, Exceedingly fufible. Be- 
fore the blow-pipe gives a filvery white bead, and at 
laft evaporates in a yellowifli white fmoke, which is de- 
pofited on the charcoal. 

It is generally accompanied by cobalt, and fometimes 
contains arfenic. 
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Genus JI. sulphcrets of bismuth. 

SPECIES I. Common fulphuret of bifmuth *. 
This ore, v/hich is found in Sweden, Saxony, and 
Bohemia, occurs fometimes in amorphous malfes, and 
fometimes in needleform cryllals. 

Colour commonly bluilh grey, fometimes white ; 
Mem, Par, furface often tarnifhed yellow, red, and purple. Powder 
1782,307. black and fhining. Luftre metallic, 2 to 3. Streak 
obfeurely metallic. Texture foliated. Hardnefs 5. 
Brittle. Sp. gr. 6.131 j* to 6.4672 J.. When held to 
the flame of a candle, it melts with a blue flame and 
fulphureous fmell. Before the blow-pipe emits a red- 
difh yellow^ fmoke, which adheres to the charcoal. This 
powder becomes white when it cools, and refurnes its 
former colour when the flame is directed upon it*. 
This ore, according to Sage, contains 60 bifmuth. 
And, according to La Peroufe, it holds 36 fulphur; 


4 Kirnvan, 
\^Bri£on, 


• Gillot, 

Jour, de 
Min. N« 
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1 00 j* 4 Beitrage^ 

It is commonly accompanied by quartz, afbeftos, or i. 256. 
fparry iron ore. 

^ ^ 256 

Genus III. oxides of bismuth. G. lir. 

SPECIES 1. Yellow oxide of bifmuth i. Oxides. 

Bifmuth ochre. _ 

This ore generally accompanies the two ipecies al-^ifniuth. 
ready deferibed. It is found in two ftates ; either of | 
an earthy confiftence, or cryftallized in cubes or qua- 265. 
drangular plates. 

Colour ufually greenifh yellow, fometimes grey. So- 
luble in nitrous acid without effervefcence, and may in 
a great meafure be precipitated by the effufion of 
water. 

Order XII. ORES OF ARSENIC. 

Arsenic is ufed as an alloy for feveral other metalsj 
efpecially copper. It is fometimes employed to facili- 
tate the fufion of glafs, or to render it opaque, in order- 
to form an enamel. Preparations of arfenic are em- 
ployed as paints ; and, like moft other violent poifons, 
it has been introduced into medicine. 

This metal is fcattered in great abundance over the, 
mineral kingdom, accompanying almoft every other me- 
tal, and forming alfo fometimes peculiar veins of its own. 

Of courfe it occurs in almoft every fpecies of moun- 
tain, and is accompanied by a variety oF gaugues, 

Genus I. alloys of arsenic. G.I. Alloy*^ 

XT • r • I Native ar- 

species I. Native arlenicf* feinc. 

This mineral is found in different parts of Germany. \ Khw.-iu^ 
It occurs generally in maffes of various fhapes, kidney- *55- 
form, botryoidal, 5c c. 

Colour that of fteel. Its furface quickly becomes tar- 
nifhed by expofure to the air. Luftre metallic {wherp* 
frefh), 2 to 3. Streak bluifh grey, metallic, and bright.- 
Powder dull and black. Texture compad. Hardnefs 
7 to 8. Brittle. Sp. gr. 5.67! to 5.7249 t- Gives 1 
an arfenical fmell when llruck. Before the blow-pipe^ B>nj/on 
emits a white fmoke, diffufes a garlic fmell, burns with 
a blue flame, gradually evaporates, depofiting a white 
powder. ^ 

It is always alloyed with fbme iron and often ' 

tains filver, and fometimes gold. 

Genus II. sulphurets of arsenic. 458 

ST EC I ES I. Orpiment (p). phu'Lt*'* 

Junpigmentum. ^ Orpiment.- 

"^rhis ore, which is found in Hungary, Wallachia, 

Georgia, and Turkey in Afia, is either malTive or cry- 
ftallized. The cryftals are confufed, and their figure 
cannot be eafily determined ; fome of them appear 00 
tobedronsi and others minute four-fided prifms. 

Its colour is yellow. Streak orange yellow. Luftre 
waxy, 210 3. Tranfparency from o to 2. Texture 
foliated. Hardnefs 4 to 8. Sp. gr. from 3.048* to 
3.5 21 f . Effervefees with hot nitric acid. Burns with ' ' 


(?) Kirnuo II. 260. — Alherti.di AuvipigmtntQ, — Scopoli in Anno ^to Hifl* Naturally p. 59.. — Berg^ II. 297^ 
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a bluifh white flame. Before the blow-pipe melts, 
fmokes, and evaporates, leaving only a little earth and 
fome traces of iron. 

Compofed of 8o fulphur, 

20 arfenic. 


loo 
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Realgar. 

♦ Kir’w, ii. 
a6l.^ — Berg. 
ii. 297. 


SPECIES 2. Realgar*. 

This mineral is found in Sicily, about Mount Vefu- 
vius, ill Hungary, Tranfylvania, and various parts of 
Germany. It is- either maflive dr cryftallized. The 
primitive form of the cryftals is, according to Rome 
de Lifle, a four-fided rhomboidal prifm, terminated by 
four-fidcd pyramids, the fides of which are rhombs f . 
It commonly appears in 4, 6, 8, 10, or 12 Tided priTms, 
terminated by four Tided Tummits;}:. 

Colour red. Streak yellowifh red. Powder Tcarht. 
Luftre 3 to 2. TranTparency from 2 to 3 ; fometimes 
o. HardneTs 5 to 6. Sp. gr. 3*3384^. It is an 
eledlric per fe^ and becomes negatively eledlric by fric- 
tion lb Nitric acid deprives it of its colour. Before 
the blow-pipe it melts eaTily, burns with a blue flame 
and garlic fmell, and Toon evaporates. 

Compofed of 20 fulphur, 

80 arfenic. 

loO 

Genus III. oxides of arsenic. 

SPECIES I. White oxide of arfenic *. 

Native calx of arfenic. 

This ore is found in various parts of Germany, Hun- 
gary, 8cc. either in powder, or maflive, or cryflallized 
in prifmatic needles. 

Colour white or grey, often with a tint of red, yel- 
low, green, or black. Luflre common, i to 2. '^I'ranf- 
parency 1 to o ; when cryftallized, 2. Texture earthy. 
Hardnefs 6. Brittle. Sp. gr. 3.7 f . Soluble in hot 
diluted nitric acid wu’tholit efFcrvefcence. Soluble at 
600 Fahrenheit in 80 times its weight of water. Be- 
fore the blow-pipe fublimes, but does not inflame. Tin* 
ges borax yellow. 

Order XIII. COBALT ORES. 

Cobalt is employed to tinge glafs of a blue colour, 
and is ufeful in painting upon porcelain. 

Cobalt ores are found almoft excluTively in the ftra- 
tified mountains, except one Tpecies, fulphuret of co- 
balt, which affeds the primitive mountains. They are 
not very abundant ; and for that reafon cobalt is more 
valuable than many of the other metals which have 
been already treated of. They are commonly accom- 
panied by nickel, bifmuth, or iron. They are mod 
abundant in Germany, Sweden, Norway, and Hungary ; 
they have been found alTo in Britain and France, but 
not in any great quantity. 

ah Alloy*. ^ 

Cobalt al- 
loyed with 
arfenic. 
f Kirw. ii. 
a 70. 

f Rome dt 
Lijle^iiu 
E23. 


4 Cryjlal, 

iii. 34. 

} Ibid, 


§ Brijfon, 

11 Hauyy 
four, de 
Min, NO 
kxxii. 6i». 


*260 
G. m. 

Oxides. 
White 
oxide of 
arfenic. 

* Kirtv. ii. 
«S8— 

ii. 285. 


f Kiruoan, 


ALLOYS OF COBALT. 


SPECIES 1. 


+ Behrdve, 
ii. 307. 

262 

G II. Sul- 
phurcts. 
White co- 


Cobalt alloyed with arfenic f » 

Z)a/l grey cobalt ore. 

This ore, which occurs in different parts of Germa** 
ny, is either amorphous or cryftallized. The forms of 
its cryftals are the cube ; fometimes the cube with its 
angles, or edges, or both wanting ; and the odahe- 
dron 


A L O G Y. Ckfs IV. 

Its colour, when frefli broken, is wbitifh or bluifti Metallic 
grey, fometimes with a (hade of red ; when expofed to , 
the air it foon becomes tarnifhed. Streak bluifh grey' '' '' 

and metallic. Luftre fcarcely metallic, o to 1. 'lex- 
ture compadl. Hardnefs 10. Difficultly frangible. Sp. 
gr. when amorphous, 5*309 to 5-571 § ; when cryftal-§ Klr-w. ii. 
lized 7.7207 +. When llruck it gives out an arfenicaD/^- 
fmell. Before the blow-pipe it gives out an arlenical 
vapour, becomes magnetic, and melts eafily, unlefs it 
contains a great quantity of iron. Tinges borax darkxxxii. 3 88. 
blue, and a fmall metallic bead is obtained. 

A fpecimen of this ore from Cornwall, examined by 
Mr Klaproth, contained 20 cobalt, 

24 iron, 

33 arfeiyc. 

77 

with fome bifmuth and ftony matter *. Klaproth' t 

Another fpecimen from Tunaberg, according to the 
analyfis of the fame chemift, contained P* 

55.5 arfenic, 

44.0 cobalt, 

♦5 fulphur. 

100 1 

Genus II. sulphurets of cobalt, 
species I. White cobalt ore 
Sulphuret of cohalty arfenicy and iron. 

The deferiptions which different mineralogifts have|’^t 
given of this ore are fo various, that it is impoflible not 
to fuppofe that diftindl fubftances have been confound- 
ed together. ^txxix- 

It occurs either in mafles, or cryftallized in cubes, 53 - 
dodecahedrons, odlohedrons, and icofahedrons. 

Colour tin white, fometimes tarnifhed reddifli or yel- 
lowifh. Powder fteel grey. Luftre partly metallic, 
and from 2 to 4 ; partly o or i. Texture foliated. 

Hardnefs 8 to 9. Sp. gr. from 6 284 f to 6,4509 f Kirtvan, 
Before the blow-pipe generally gives out an arfenical f Hauy. 
vapour, and does not melt. 

The analyfes that have been given of this ore are ve- 
ry various. Sometimes it has been found to contain 
no arfenic nor iron, and fometimes to contain both. A 
fpecimen from Tunaberg in Sweden, which ought to 
belong to this fpecies, was analyfed by Taflaert, and 
found to confift of 49 arfenic, 

36.6 cobalt, 

5.6 iron, 

6.5 fulphur. 

. 97-7 t \Jf>n,de 

Klaproth found a fpecimen of the fame ore to con- C^^'»».xxviii^ 
tain 55.5 arfenic, 

44.0 cobalt, 

O.j fulphur. XBeitrasi, 

loo.oj ii. 3^7- 
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Genus HI. oxides of cobalt. • G. HI. 
species I. Black cobalt ore or ochre §. Oxides. 

This ore, which occurs in different parts of 
y, is either in the form of powder, or indurated. ochre. 

Colour black, often with a fhade of blue, grey, brown, 5 Kiruu, ii* 
or green. Luftre'otoi. Streak brighter. Hardnefs 275 - 
(of the indurated) from 4 to 8. Sp. gr. 3 to 4. So- 
luble in muriatic acid. Tinges borax blue. 


SPECIES 



Order XIV. 


Ores of 
Nickel. 


194 

Brown co- non. 


MINER 

SPECIES 2. Brown cobalt ore 
Colour greyifh or dark leather brown. Streak bright- 
er, undluous. Communicates a pale blue tinge in fu- 


halt ore. 

* Kiruuan^ 
ii. Z76, 

165 

Yellow co- 
balt ore. 
t Ibid. 

266 
G. IV. 
Salts. 

Arfeniat of 
cobalt. 

I Jd. 178. 


26J I 
G. I. Sul- 
phuret*. 
Sulphuret 
of nickel 
with arfe- 
nic and 
iron. 

*Ibid. %S6 


I Brijfon 


468 
G. II. 
Oxides. 

! Nickel 
: ochre. 

' * Kirtvatiy 
i ii. 284. 


A L O G Y. 

acids and by ammonia, 
the alkaline blue. 


^47 

The acid folution Is green ; Metallic 

Or<rs 


SPECIES 3. Yellow cobalt ore f. 

Colour yellow. Dull and earthy. Hardnefs 4 to 5. 
Texture earthy. Streak brighter, undtuous. Gives a 
weak blue tinge. 

Genus IV. salts of cobalt. 

SPECIES I. Arfeniat of cobalt 
Red cobalt ore. 

This fpecies, like mofl: other ores of cobalt, has nei- 
ther been accurately deferibed nor analyfed. 

It is found in mafles of various fhapes, and cryilalli- 
zed in quadrangular tables or acicular prifms. 

Colour red. Luftre from 2 to 3, fometimes 0. Tranf- 
parency o to 2. Hardnefs 5 to 7. Brittle. Before 
the blow-pipe becomes blackifh grey. Diffufes a weak 
arfenical fmell. Tinges borax blue. 

Order XIV. ORES OF NICKEL. 

Hitherto nickel has been found in too fmall quan- 
tities to be applied to any ufe ; of courfe there are, pro- 
perly fpeaking, no mines of nickel. It occurs only (as 
far as is yet known) in the fecondary mountains, and 
it commonly accompanies cobalt. It has been found in 
different parts of Germany, in Sweden, Siberia, Spain, 
France, and Britain. 

Genus I. sulphurets of nickel. 

SPECIES I. Sulphuret of nickel wdth arfenic and iron. 

Kupfer nickel*. 

This, which is the moft common ore of nickel, oc- 
curs either maflive or difleminated, but never cryftalli- 
zed. 

Colour often that of copper, fometimes yellowiHi 
•white or grey. Recent fradlure often filver white. 
Luftre metallic, 2 to 3. Texture compadl. Hardnefs 
8. Sp. gr. 6.6086 to 6.6481 Soluble in nitric and 
nitro-muriatic acids. Solution green. Before the blow- 
pipe exhales an arfenical fmoke, and melts into a bead 
which darkens by expofure to the air. 

It is compofed of various proportions of nickel, ar- 
fenic, iron, cobalt, fulphur; often contains bifmutb, and 
fometimes filver and copper. 

Genus II. oxides of nickel, 

SPECIES I. Nickel ochre 

This mineral occurs either in the form of a powder, 
or indurated, and then is cither amorphous, or cryftalli- 
zed in acicular form cryftals. The powder is generally 
found on the furface of other nickel ores. 

Colour different Ihades of green. Luftre i to o. 
Texture earthy. Sp. gr. confiderable. Slowly diffolves 
in acids ; folution green. Before the blow-pipe does 
not melt ; but gives a yellowilh or reddilh brown tinge 
to borax. 

This ore often contains fulphat of nickel, which is 
foluble in water. The folution, when evaporated, gives 
oblong rhomboidal cryftals, from which alkalies preci- 
pitate a greyifh green oxide. This oxide is foluble by 


Genus III. salts of nickel. 
SPECIES I. Arfeniat of nickel’)*. 


269 

G. iir. 
Salts. 


This ore, which was lately difeovered at RegendorfF^^^”^^^ 
by Mr Gmelin, is found in fhapelefs maffes, and is 
ten mixed with plates of fulphat of barytes. ii. aSj. 

Colour pale grey, here and there mixed with pale 
green. Streak white. Luftre o. Texture compa£I. 
Hardnefs 7. Difficultly frangible. Sp. gr, conlider- 
able. Adheres flightly to .the tongue, and gives an 
earthy fmell when breathed on. Soluble in hot nitric 
and muriatic acids : folution green. 

Contains fome cobalt and alumina. 

Order XV. ORES OF MANGANESE (O- 

Hitherto manganefe, in its metallic ftate, has fcarce- 
ly been put to any ufe ; but under the form of an oxide 
it has become of great importance. The oxide of man- 
ganefe has the property of rendering coloiirlefs a varie- 
ty of bodies which injure the tranfparency of glafs ; and 
it has been long ufed in glafs manufaclories for this pur- 
pofe under the name glafs foap. By means of the fame 
oxide, oxy-muriatic acid is prepared, which has rendered 
manganefe of great importance in bleaching. Not to 
mention the utility of manganefe to the chemift, the 
property which it has of facilitating the oxidation of 
other metals, and of rendering iron more fufible — will 
probably make it, in no very remote period, of very 
conhderable importance in numerous manufadlories. 

Ores of manganefe occur often in ftrata, both in the 
primitive and fecondary mountains ; fcarcely ever, how- 
ever, we believe, in thofe mountains which are confider- 
ed as the moft ancient of all. They are very common, 
having been found abundantly in Germany, France, 

Spain, Britain, Sweden, Norway, Siberia, and other 
countries. 


470 
G. I.Oxidcff^ 
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Genus T. oxides of manganese. 

Hitherto manganefe has only been found in the ftate. 
of oxide. La Peroufe, indeed, fufpedled that he had 
found it in a metallic ftate : but probably there was 
fome miftake or other in his obfervations. 

species I. Oxide of manganefe combined with barytes. Oxide of 

This fpecies, which exifts in great abundance in 
maneche near the river Soane in France, is found maf- 
five, forming a ftratum in fome places more than I2rytes. 
feet thick. 

Colour greyifh black or brownifh black, of great in- 
tenfity. Luftre, external, o ; internal, metallic, i. 

Soon tarnifhes by expofure to the air, and then becomes 
intenfely black. Texture granular. Fradlure uneven ; 
fometimes conchoidal. Often porous. Hardnefs ii. 
Difficultly frangible.^ Sp. gr. from 3 950 to 4.10. Ab- 
forbs water. When taken out of water after a minute’s 
immerfion it has a ftrong argillaceous fmell. Condufts 
electricity nearly as well as if it were in a metallic ftate. 

Tnfufible by the blow-pipe. Tinges foda red ; the co-- 
lour difappears before the blue cone of flame, and is re- 
produced by the action of the yellow flame. 

From 


(q^) Pott, Mifcelan, Berolensy VI. ^ 0 ,—Margraff‘y Mem, Berlin^ P* Peroufe^ four, de Phyf{, 

XVI. J56. and XV. 67. and XXVIII. 68.—%^, Mem. Par. 1785, 23J, 







Metallic 

Ores, 

Vi« ■ I ^ 


SPECIES 2 . Grey ore of manganefe 
This ore occurs both mafTive and diffeminated : 


^ Volomieu^ 

^Jour. de 
Min. 
aclx 41. 

Grey ore of fometimes cryftallized in llender fourTided prifms 
manganefe. or needles. 

* Kirtcan, Colour ufually duflcy fteel grey ; fometimes whitifh 
ii. 291. grey, or reddilh grey. Streak and powder black. Ex- 
ternal liiftre 3 to 2 ; internal metallic, 2 to 1. Texture 
ftriated or foliated. Hardnefs 4 to 5. Brittle. Sp. 
t Vauqudm.^'^- 4-°73 t 4 S165 %. Before the blow-pipe 
i Brijon. darkens. Tinges borax reddilh brown. 

A fpecimen of oxide of manganefe from the moun- 
tains of Vofges, which probably belonged to this fpecies, 
and which was arialyfed by Vauquelin, was compofed 
of 82 oxide of manganefe, 

7 carbonat of lime, 

6 filica, 

5 water. 


Oafj IV, 

SPECIES 2, Red ore of manganefe 
Carbonat of manganefe and iron. 

This fpecies has been found in Piedmont and in the 
Pyrenees: It is fometimes in powder, fometimes maf-Rcd oreof 

five, fometimes cryftallized in rhomboidal prifms or nianganelc. 
needles. f Kirivan, 

Colour pale rofy red, mixed with white. Powder 
nearly white. Luftre o. Tranfparency i. Hardnefs 
8. 8p. gr. 3.233. Effervefeeg with nitric and muria- r;//, iv. 303, 

tic acids. When heated to rednefs becomes reddifli 
brown. Tinges borax red. 

A fpecimen^ analyfed by Ruprecht, contained 

55.0 filica, 

25.0 oxide of manganefe, 

7.0 oxide of iron, 

1.5 alumina. 


Jour, de 
xvii. 13. 

273 

Blade or 
brown ore 
of manga- 
nefe. 

^ Kirioan^ 
H. 192. 


ICO § 

Som.etimes it contains a little barytes and iron, 

SPECIES 3. Black or brown ore of manganefe 
This ore is found fometimes in the ftate of powder, 
and fometimes indurated in amorphous maffes of vari- 
ous figures. Colour either black, fometimes with a 
fhade of blue or brown ; or reddifli brown. Streak of 
the harder forts metallic ; of the others, black. Luftre 


Order XVI. ORES OF TUNGSTEN. 

As no eafy method has hitherto been difeovered of 
reducing tungften to a metallic ftate, we need not be 
furprifed that it has been applied to no ufe. Ores of 
tungften are by no means common. They have hither- 
to been found only in the primitive mountains. Their 
gangue is commonly quartz. They very often accom- 
pany tin ores. 


$ Jour de 
Ptjyf. xxxi 

22.' 


Genus I. oxides of tungsten. 
SPECIES 1. Wolfram (r). 


17^) 

G. T. Oxidesif 
Wolfram. 


Pbif.Tranf. o to I ; internal (when it is indurated), metallic. Tex- 
Ixxiii. 2S4. ture compadf. Hardnefs 5 to 7. Sp. gr. 3.7076 to 
3.9039 ; that of the powdery fometimes only 2. Be- 
fore the blow-pipe it exhibits the fame phenomena as 
the.laft fpecies. 

A fpecimen of this ore, analyfed by Weftrum, con- 
tained 45.00 manganefe, 

14.00 oxide of iron, 

1 1 .00 filica, 

7.25 alumina, 

2.00 lime, 

1.50 oxide of copper, 

18.00 air and water. 


98.75 

Genus II. salts of manganese. 

•SPECIES I. Carbonat of manganefef. 

White ore of manganefe- 

This fpecies occurs in Sweden, Norway, and Tranf- 
^^rivarti {ylyania. It is either in the form of loofe fcales, or 
maflive, or cryftallized in needles. 

Colour white, or reddifh white. Texture either ra- 
diated or fcaly. Luftre of the fcaly 2. Tranfparency 
I to 2. Hardnefs of the maflive 6 to 9. Sp. gr. 2.794. 
Effervefees with mineral acids. Heated to rednefs, 
blackens. Tinges borax violet. 


»74 

G. II. Salti. 
Carbonat 
of manga- 
nefe. 


Oxides of tungsten^ iron^ and manganefe — 'Tungstat of iron 
and manganefe. 

This fpecies is found in different parts of Germany, 
in Sweden, Britain, France and Spain ; and is almoft 
conftantly accompanied by ores of tin. It occurs both 
maflive and cryftallized. The primitive form of its cry- 
ftals, according to the obfervatiems of Mr Hauy, is a 
redfangular parallelepiped J, whofe length is 8.66, whofe t Fig. 42. 
breadth is 5, and thicknefs 4.33 It is not common, * jovr.de 
however, to find cryftals of this perfe£I form ; in many Min. N® 
cafes, the angles, and fometimes the edges, of the cry-*'*-^* 
ftal are wanting f ; owing, as Mr Hauy has fhewn, to f Fig. 43, 
the fuperpofition of plates, whpfe edges or angles de- 
creafe according to a cei*tain law J. Jour, de 

Colour brown or brownifh black. Streak reddifh 
brown. Powder ftains paper with the fame colour, 

Luftre external, 2 ; internal, 2 to 3 ; nearly metallic. 

Texture foliated, Eafily feparated into plates by per- 
cuflion. Hardnefs 6 to 8. Sp. gr. from 7.006* ^ Kirv/am. 


Not 


f Hauy. 


7.333 f. Moderately eleftric by communication, 
magnetic. Infufible by the blow-pipe. Forms with ' 
borax a greenifh globule, and with microcofmic fait a 
tranfparent globule of a deep red %Fauquelin^ 

The fpecimen of this ore, examined by MefTrs 
huyart’s, was compofed of 65 oxide of tungften, 

22 oxide of manganefe, 

13 oxide of iron. 


Another 




^Oi^der XVn, 

Ores of Another fpecimen from Pays le Mines in France 
Mt^lybde- analyfe^l by Vauquelin and Hecht» contained 

67.00 oxide of tungften, 

18.00 black oxide of iron, 

6.25 black oxide of manganefe, 

,50 filica, 


MINERALOGY. 
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mmi. 

nr 


7.25 oxide of the iron and manganefe. 


Vauquelin y 
your, de 
jVTin, N° 
xix. 1 1. 

277 , 

G. 11. Sales. 
Tunglkat of 
lime. 


100.00 J 

Genus IT. 


SALTS OF TUNGSTEN. 

SPECIES I. Tungftat of lime (s). 

^Tungsten, 

This ore, which is now exceedingly fcarce, has hi- 
therto been found only in Sweden and Germany. It 
is either mafiive or cryftallized ; and, according to Hauy, 
^ the primitive form of its cryftals is the octahedron f . 

Colour yellowilh white or grey. Luftre 3 to 2. 
xxxiii. 657-Tranfparency 2 to 3. Texture foliated. Hardnefs 6 
to 9. Sp. gr. i;,8 to 6.0665. Becomes yellow when 
digelled with nitric or muriatic acids. Infufible by the 
blow-pipe. 'With borax forms a colourlefs glafs, unlefs 
the borax exceed, and then it is brown. With micro- 
cofmic fait it forms a blue glafs, which lofes ks colour 
.by the yellow flame,, but recovers it in the blue flame 


%Scheele2iV\C. 

JSergman, 


It is'Compofed of about 70 oxide of tungften, 
30 lime. 


100 


5 Scboels, 
278 

Brown 

tunglla^. 
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G. 1. Sul- 
phuret. 
Common 
Hiiphuret. 


« Karfef 
t Brijfon, 


bluifli black. A piece of relln rubbed with this mine- Metallic 
ral becomes pofitively eledlric J. Infoluble in fulphu- , Q**^-*^* ^ 
ric and muriatic acids ; but in a boiling heat colours jjauyy 
them green. Effervefees with warm nitric acid, \t^- jour, de 
ving a grey oxide undiflblved. Before the blow-pipe, on Min, N® 
a lilver fpoon, emits a white fmoke, which condenfes in-’^*^ 
to a white powder, which becomes blue in the internal, 
and lofes its colour in the external, flame. Scarcely af- 
fedled by borax or microcofmic fait. Effervefees with 
foda, and gives it a reddifh pearl colour. 

Compofed of about 60 molybdenum, , 

40 fulphur. 


with a little filica and iron ^ 

SPECIES 2. lirown Tungftat. 

This ore is found in Cornw^all, and is either maflrve 
or compofed of fmall cryftalline grains. 

Colour grey, variegated with yellow and brown. 
Luftre 2, waxy. Hardnefs 6 to 7. Sp. gr. 5.57* ^^s 
powder becomes yellow whe . digefted in aqua regia. 

According to Klaproth, it is compofed of 
88.0 oxide of tungfterr, 

I T . 5 lime. 

99-i 

Order XVII. ORES OF MOLYBDENUM. 

If ever molybdenum be found in abundance, it will 
probably be ufeful ia dyeing and painting. At pre- 
fent it is very fcarce, having only been found in Swe^ 
den, Germany, Carniola, and among the Alpes. Like 
tin and tungften, it affedls the primitive mountains. 

Genus I. sulphuret of molybdenum. 

SPECIES I. Common fulphuret (t). 

Molyhdena, 

This ore, which is the only fpecies of molybdenum 
ore at prefent known, is found commonly maflive; fome- 
times, however, it is cryftallized in hexahedral tables. 

Colour light lead grey ; fometimes with a fliade of 
red. Streak bluifh grey, metallic. Powder bluifh. 
Luftre metallic, 3 to 2. Texture foliated. Lamellae 
nightly flexible. Hardnefs 4. Sp. gr. 4*569 * to 
4.7385 f . Feels greafy ; ftilins the fingers. Marks 

SuPPL. VoL. II. Parti. 


loo * 

Order XVIII. ORES OF URANIUM. 


* Klaproth^ 


Uranium has hitherto been found only in Germany, 
and has not been applied to any ufe. The only 
mines where it has occurred are in the primitive moun- 
tains. 

Genus I. oxides of uranium. G.l. Oxides* 

species I. Sulphuret of uranium 'f. Sulphuret 

Pechblende, uranium* 


This ore, which has been fouhd at Johanngeorgen-t 
ftadt in Saxony, and Joachimfthal in Bohemia, is either 
mallive or ftratified vuth other minerals. 

Colour black or brownifli black ; fometimes with a 
fliade of grey or blue. Streak darker. Powder opaque 
and black. Luftre femimetallic, from 3 to i. Frac- 
ture conchoidal. Hardnefs 7 to 8. Very brittle. Sp. 
gr. from 6.3785 J to 7.5, and even higher §■, Imper-^ 
ft(ftly foluble in fulphuric and- muriatic acids 'y Jour, dk 

ia nitric acid and aqua regia. Solution wine yellow. Min. N® 
Infufible wuth alkalies in a crucible: infufible by the 
blow-pipe per fe. With borax and foda foi'ms a g'^^YBeitrdgel^* 
opaque flag ; with microcofmic fait, a green glafs. ii. 197, 
Compofed of oxide of uranium and fulphur,- and mix- 
ed with iron and filica, and fometimes lead, 

A fpecimen of this ore from Joachimfthal, analyfed 
lately by Klaproth, contained 
86.5 uranium, 

6.0 fulphuret of lead, 

5 o filica, 

2.5 oxide of iron. 


lOC.O ^ 


SPECIES 2. 


* Baitrdgry,. 
ii. 


aS I 
Yellow 


Yellow oxide of uranium J. 

Uranitic ochre. 

This ore is generally found on the furface of the laft oxide of 
fpecies at Johanngeorgenftadt, and is either maflTive 
in powder. t Kirwan. 

Colour yellow, red, or brown. Streak of the yellow*^* 
forts yellow ; of the red, orange yellow. Luftre o. 

Slightly ftains the fingers. Feels meagre. Texture 
earthy. Hardnefs 3 to 4. Sp. gr. 3.2^38 ||. Infu-j| Hauy, 
fible by the blow-pipe ; but in a ftrong heat becomes 7 ^* 
brownifli grey. 

Compofed of oxide of uranium and oxide of iron. 

I i Genus 


Ji4in, ibii* 


(s) Kirw, II.'3I4. — Scheele* s Works (French tranflation), II. 81. — Bergman, ibid, p. 94. — Crell, Chem, An- 
naien, 1784, 2 Bard 195. 

(t) Kir<iv, II. 322. — Scheele^s Works (French tranflation), I. 236. — Pelletier, Jour, r/? XXVII. 434.— 
llfemann, ibid, XXXIII. 292. — Sage, ibid. 389. — Klaproth and Medeer, Ann, de Chim. III. 12O* 
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Ores of 
Titanium. 


28a 

G.ir. Salts 
Carbonat 
of uranium 
^ Kir •watt, 

§ Gmelin* 


• Jotfr. dt 
Min. NO 
XV. 27. 

i Ibid. N° 
xii. 51 * 

4 : 'Jour, de 
Min. NO 
xxxii. 614. 

II Ibid. 

283^ 

G.l. Oxides 
Red oxide 
of titanium. 


^ Jour, de 
Min. NO 
XV. 28. and 
xxxii. 6x5. 
t Fig. 44. 


* Klaproth 
•f* Vauquelin 
He cbU. 


284 

Menacha- 


MINER 

Genus II. salts of uranium. 

SPECIES I. Carbonat of uranium <[[. 

This fubllance is alfo found at Johanngeorgenftadt, 
and near Eibenftock and Rheinbreidenbach J. It is 
fometimes amorphous, but more commonly cryftallized. 
Its cryftals are fquare plates, odahedrons, and fix fided 
prifms. 

Colour green ; fometimes nearly white ; fometimes, 
though rarely, yellow. Streak greenifli white. Luitre 3 
to 2 ; internal, 2 ; fometimes pearly ; fometimes near- 
ly metallic. Tranfparency 2 to 3. Texture foliated. 
Hardnefs 5 to 6. Brittle. Soluble in nitric acid with- 
out effervefcence. Infufible by alkalies. 

Compofed of carbonat of uranium, with fome oxide, 
of copper. When its colour is yellow it contains no 
copper. 

Order XIX. ORES OF TITANIUM. 

Titanium has been known for fo fhort a time, and 
its properties are yet fo imperfedly afeertained, that 
many of its ufes muft remain to be difeovered. Its 
oxide, as we learn from Mr Darcet,has been employed 
in painting on porcelain Hitherto it has been found 
only in the primitive mountains, the Crapacksf, the 
Alpes (u), and the Pyrenees J. It has been found al- 
fo in Brittany || and in Cornwal. 

Genus I. oxides of titanium. 

SPECIES I. Red oxide of Titanium. 

Red Jhorl — Sagentte, 

This ore has been found in Hungary, the Pyrenees, 
.the Alpes, and in Brittany in France. It is generally 
cryftallized. The primitive form of its cryftals, ac- 
cording to the obfervations of Mr Hauy, is a redlangu- 
lar prifm, whofe bafe is a fquare ; and the form of its 
molecules^'s a triangular prifm, whofe bafe is a right, 
angled ifofceles triangle, and the height is to any of the 
fides of the bafe about the right angle as >v/i2 to 5,. 
or nearly as 3 : 2 Sometimes the cryftals of tita- 
nium are fix-fided,, and fometimes four-ftded, prifms,, 
and often they are implicated together 

Colour red or brownifti red. Powder brick, or orange 
red. Luftre 3. Tranfparency commonly o ; fometimes 
I. Texture foliated. Hardnefs 9. Brittle. Sp.gr. 
from 4.18 * to 4.2469 f . Not affeded by the mineral 
acids. When fufed with carbonat of potafs, and dilu- 
ted with water, a white powder precipitates, heavier 
than the titanium employed. Before the blow-pipe it 
does not melt, but becomes opaque and brown, With 
microcofmic fait it forms a globule of glafs, which ap- 
pears black ; but its fragments are violet. With borax 
it forms a deep yellow glafs, with a tint of browm. 
With foda it divides and mixes, but does nat form a 
tranfpareiit glafs. 

When pure, it is compofed entirely of oxide of’ tita- 
nium. 

SPECIES 2 . Menachanite (x). 

Oxide of titanium combined with iron. ^ 

This fubftance has been found abundantly in the val- 
ley of Menachan in Cornv^»al ; and hence was called me- 


A L O G Y. Glafs 1 . 

nachanite by Mr Gregor, the difeoverer of it. It is in Metallic 
fmall grains, like gunpowder, of no determinate fhape, ^ 
and mixed with a fine grey fand. Colour black. Eafily 
pulverized. Powder attracted by the magnet. Sp. gr, 

4.427. Does not detonate with nitre. With two parts 
of fixed alkali it melts into an olive coloured mafs, from 
which nitric acid precipitates a white powder. The mi- 
neral acids only extra<ft from it a little iron. Diluted 
fulphuric acid, mixed with the powder, in fuch a pro- 
portion that the mafs is not too liquid, and then eva- 
porated to drynefs, produces a blue coloured mafs. Be- 
fore the blow-pipe does not decrepitate nor melt. It 
tinges microcofmic fait green ; but the colour becomes 
brown on cooling : yet microcofmic fait does not dif- 
folve it. Soluble in borax, and alters its colour in the 
fame raannex*. 

According to the analyfis of Mr Gregor, it is com- 
pofed of 46 oxide of iron, 

45 oxide of titanium., 

91 with fome filica and manganefe f, \M,Gregore^ 
According to Mr Klaproth’s analyfis, it is compofed 
of 5 1 .00 oxide of iron, 

45.25 oxide of titanium, 

3.50 filica, 

.25 oxide of manganefe.. 


72. 152. 


1 00.00 J f. 

A mineral, nearly of the fame nature with the one”*^^*’ 
juft deferibed, has been found in Bavaria. Its fpecific 
gravity, however, is only 3.7. According to the ana- 
lyfis of Vauquelin and Hecht, it is compofed of 

49 oxide of titanium, 

35 

2 manganefe, 

14 oxygen combined with the iron and manganefe. 


ICQ } 


§ Jour, de 
Min. N® 

SPECIES 3. Calcareo-filiceous ore of titanium. xix. 57. 
Oxide of titanium combined with lime and filica — "^danits\ . 

This ore has hitherto been found only near Paftau.fiHceousore 
It was difeovered by Profeftbr Hunger. It is fome- of titanium, 
times maflive, but more commonly cryftallized in four- 1. 
fided prifms, not longer than one fourth of an inch. 

Colour reddifii, yellowifli, or blackiih brown ; fome- 
times whitifh grey. Powder whitifh grey. Luftre 
waxy or nearly metallic, 2 to 3. Tranfparency from o 
to 2. Texture foliated. Hardnefs 9 or more. Brittle. 

Sp. gr. 3.510. Muriatic acid, by repeated digeftion, 
diiTolves one-third of it. Ammoni-a precipitates from 
this folution a clammy yellowifh fubftance. Infufible 
by the blow pipe, and alfo in a clay crucible ; but ia. 
charcoal is converted into a black opaque porous flag. 

According to the analyfis of Klaproth, it is compo- 
fed. of 33 oxide of titanium, 

35 

33 
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(v) Dolomeu, Jour, de Mm. Sauffure, Voyages, W 

(x) Kir<u,. li: ■^26.— Gregor, Jour. <k Phyf. XXXIX. 72. and i^z.—SchmetJfer, CreWs Annals (EngUlIi 
ttanflalion), 111. 252. 






Order XX. MINER 

Ores of , Order XX. ORES OF TELLURIUM. 

Tellurium. * . i i r i • rr» 

' Hitherto tellurium has only been found in Tran- 

fylvania. It occurs in three different mines ; that of 
Fatzbay, Offenbanya, and Nagyag, which are confider- 
ed as gold mines, becaufe they contain lefs or more of 
that metal. Its gangue is commonly quartz. 


G.l. Allays. GeNUS 1 . ALLOYS OF TELLURIUBI. 

White gold SPECIES I. White gold ore of Fatzbay. 

oreofFatz- Alloy of tellurium andiron^ with fome gold* 

This fpecies is generally mafiive. Its colour is be- 
tween tin white and lead grey. Luflre confiderable, me- 
^ Aim.de tallic. Texture granular 

Chim.xiLv, According to Klaproth’s analyfis, it Is compofed of 
3*7‘ 72.0 iron, 

25.5 tellurium, 

2.5 gold. 


1 00.0 f 

SPECIES 2. Graphic golden ore of Offenbanya. 
'Tellurium alloyed with gold and filver* 

Tlus ore is compofed of flat prifmatic cryftals ; the 
banya. arrangement of which has fome refembiaiice to Turkifh 
letters. Hence the name of the ore. 

\Ann,de Colour tin white, with a tinge of brafs yellow J. 

Luflre metallic, 3, Hardnefs 4 to 5. Brittle. Sp. 
gr. 5.723. Before the blow-pipe decrepitates, and melts 
like lead. Burns with a lively brown flame and difa- 
greeable fmell, and at lafl vaniflies in a white fmoke, 
W^ Dc Borriy leaving only a whitifh earth 1| . 

According to Klaproth’s analyfis it is compofed of 
60 tellurium, 

30 gold, 

10 filver. 

too J 

The yellow gold ore of Nagyag would belong to this 
»So. fpecies were it not that it contains lead. Its compofi. 
tion, according to Klaproth’s anaylfis, is as follows : 

45.0 tellurium, 

27.0 gold, 

19.5 lead, 

8.5 filver. 


xCtriv^n s 
Min. ii. 

XIO. 


§ Ann, de 
Chim, XXV. 


\lbid.l%0* 
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ORES OF CHROMUM. 


Chromum has hitherto been found in too fmall quan- ' 
tities for its extenfive application to the arts. When- 
ever it becomes plentiful, its properties will render it of 
great Importance both to the dyer and painter. Na- 
ture has ufed It to colour fome of her mofl beautiful mi- 
neral produ6lions : And can art copy after a better mo- 
del ? Hitherto it has been found only in two places, 
near Ekaterinbourg in Siberia, and in the department 
ofthe.Var in France. In the firft of thefe places, and 
probably alfo in the fecond, its gangue is quartz.. 
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SALTS OF CHROMUM. 

SPECIES I. Chromat of lead. 

Red lead ore of Siberia. 

This Angular mineral, which has now become fcarce, 
is found in the gold mines of Berefof near Ekaterim- 
bourg in Siberia, cryflallized in four- Tided prifms, fume- 
times terminated by four-flded pyramids, fometimes not. 

Colour red, with a fliade of yellow. Streak and 
powder a beautiful orange yellow. Luflre from 2 to 
3. Tranfparency 2 to 3. Strudlure fo liatcd. Tex 
ture compad. Fra6Iure uneven. Hardnefs 5 to 4. 

Sp. gr. 6.0269 f to 5.75 J. Does not effervefee with 1" 
acids. Before the blow-pipe decrepitates ; fome lead 
reduced, and the mineral is converted to a black flag, 
which tinges borax green. 

According to the analyfis of Vauquelln, it is compo- 
fed of 65.12 oxide of lead, 

34.88 chromic" acid. 

I CO . 00 II . \\To^^r,de 

Min. N® 

SPECIES 2 . Chromat of iron. xxxiv. 760. 

This mineral, which has been found only near Gaf- 
An in the department jof Var in France, is in irreg-ular 
meflas. 

Colour brown, not unlike that of brown blende. 

Luflre metallic. Hardnefs moderate. Sp. gr. 4.0326. 

Melts with difficulty before the blow-pipe ; to borax it 
communicates a dirty green. Infoluble in nitric acid. 

Melted with potafs, and diflblved in water, the folution 
aflumes a beautiful orange yellow colour. 

It is compofed of 63.6 chromic acid, 

36.0 oxide of iron. 


^ Ibid, 
a88 

Grey folia- 
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I Klaproth^ 
Ann, de 
Chim. XXV. 
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Born^ 
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§ Ann, de 
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100.0 and an atom of fulphur 

SPECIES 3. Grey foliated gold ore of Nagyag. 

This ore is found in pLtes, of different degrees of 
thicknefs, adhering to one another, but eaflly feparable: 
thefe are fometimes hexahedral, and often accumulated 
fo as to leave cells between them. 

Colour deep lead grey, paffing to iron black, fpotted. 
Luflre metallic, moderate. Texture foliated ; leaves 
(lightly flexible f. Hardnefs 6. Sp. gr. 8.919. Stains 
the fingers. Soluble in acids with effervefcence 
According to Klaproth, it is compofed of 

50.0 lead, 

35.0 tellurium, 

8.5 gold, 

7.3 fulphur, 

1 .0 filver and copper. 

100.0 § 


99.6 1 

Chap. V. Of the Chemical Analysis of 
Minerals. 


f Tajfaerif 
Ann, de 
Chim, xxxi. 
aflo. 


The progrefs which the art of analyflng minerals of 
has made within thefe lafl twenty years is truly afto- 
nifhing. To feparate five or fix fubftances Intimately 
combined together, to exhibit each of them feparately, 
to afeertain the precife quantity of each, and even to 
dete6f the prefence and the weight of fubflances which 
do not approach yj^sth part of the compound, would, 
at no very remote period, have been confidered as a 
hopelcfs, if not an impoffible, tafl^ ; yet this can now 
be done with the mofl rigid accuracy. 

The firft perfon who undertook the analyfis of mi- Begun by 
nerals was Margraff of Berlin. His attempts were in-Margraff. 
deed rude ; but their importance was foon perceived by 
other chemills, particularly by Bergman and Scheele, 

1^2 whofe 
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’ whofe rndullry and addrefs brought the art of analyling 
minerals to a conliderabi? degree of perfedlion. 

But their methods, though they had very conlider- 
able merit, and, coniiderfng the Itate of the fcience, are 
wonderful proofs of the genius of the inventors, were 
often tedious and uncertain, and could not in all cafes 
be applied with confidence. Thefe defevils were per- 
ceived by Mr Klaproth of Berlin, who applied himfelf 
to the analyfis of minerals with a perleveriiig induftry 
which nothing could fatigue, and an ingenuity and ac- 
curacy which nothing could perplex. Ble corredled 
what was wrong, and fupplied what w^as wanting, in 
the analytical method ; invented new procelfes, difeo- 
vered new inftniments ; and it Is to his labours, more 
than to thofe of any otlier chemifi:, that the degree of 
perfeftion, to wdiich the analyfis of minerals has attain- 
ed, Is to be aferibed’. Many improvements, however, 
were introduced by other chemills, efpecially by Mr 
Vauquellii, whofe analyfes in point of accuracy and in- 
genuity rival thofe of Klaproth himfelf. 

We {ball, in this chapter, give a (hort defcriptlon of 
the moll perfect method of analyfing minerals, as far 
as we are acquainted with it. We fiiall divide the chap- 
ter into four fedlions. In the firll, we fhall give an ac- 
count of the inftruraents ufed in analyfes ; in the fecond, 
we lhall treat of the method of analyfing ftones ; in the 
third, of analyfing combullibles ; and in the fourth, of 
the analyfes of ores. 

SecV* I. Of the Injlruments of Analyfes, 

I. The chymical agents, by means of which the an- 
alyfis of minerals is accomplllhed, ought to be prepared 
with the greateft care, becaufe upon their purity the 
exadlnefs of the operation entirely depends. Thefe a- 
gents are the three alkalies, both pure and combined 
with ceft'bonic acid ; the fulphuric, nitric, and muriatic 
acids ; hy drofulphuret of potafs and fulphnrated hydro- 
gen gas dilfolved in water ; prulfic alkali, and a few 
neutral falls. 

1 . Potafs and foda may be obtained pure, either by 
means of alcohol, or by the method deferibed in the 
article CrffiMisTRy, n® 372. SuppL Thefe alkalies are 
known to be pure when their folution in pure water occa- 
fions no precipitate in liihe and barytic water ; when the 
precipitate which it produces in a folution of filver is 
completely^ dilfolved by nitric acid ; and, lallly, when 
faturated with carbonic acid it depofits no filica, 

2. Ammonia is procured by diftilling one part of mu- 
riat of ammonia with two parts of quicklime, and recei- 
ving the gas in a dilh containing a quantity of pure wa- 
ter, equal in weight to the muriat employed. Its pu- 
rity is known by the fame tells which afeertain the pu- 
rity of fixed alkalies. 

3. The carbonats of potafs and foda may be formed 
by dilfolving the potafs and foda of commerce in pure 
water, faturating the folution with carbonic acid, and 
cryllalli^ing them repeatedly. . When pure, thefe cry- 
Hals efflorefee in the air ; and the precipitate which they 
occalion in folutions of barytes and of filver is com- 
pletely foluble in nitric acid. Carbonat of ammonia is 
obtained by diftilling together one part of muriat of 
ammonia and two parts of carbonat of lime. 

4. The fulphuric acid of commerce often contains 
nitne acid, potafs, lead Sac, It may be purified by di- 
ftlllation in a lew cu^urbitc. The firft portion, when 
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it comes over, muft be fet afide; it contains the nityc Analyfis of 
acid. The other impurities remain behind in the cu- Minerals, 
curbite. Sulphuric acid, when pure, dilTolves indigo 
without altering its colour, does not attack mercury 
while cold, and caufes no precipitate in pure alkaline fo- 
lutions. 

5. Nitric acid often contains both fulphuric and mu- 
riatic acids. It is eafily purified by throwing into it- 
about three parts of litharge in fine powder for every 
100 parts of the acid, allowing the mixture to remain 
for 24 hours, fhaking it occafionally, and then diftilling 
it. The fulphuric and muriatic acids combine with the 
lead, and remain behind in the retort. Pure nitric acid 
occafions no precipitate in the folutions of barytes and 
filver. 

6. The muriatic acid of commerce ufually contains 
fulphuric acid, oxymuriatic acid, and oxide of iron. It 
may be purified by diftillation with a little muriat of 
foda ; taking care to fet afide the firft portion which ' 
comes over. When pure It caufes no precipitate in the 
folution of barytes, nor of pure alkalies, and does not 
attack mercury while cold. 

7. Hydrofulphuret of potafs Is made by faturating a 
folution of pure potafs with fulphurated hydrogen gas; 
and water may be faturated with fulphurated hydrogen 
gas In the fame manner. See Chemistry, nO 857. 

SuppL 

8. The method of preparing pruflic alkali, oxalic 
acid, and the other fubftances ufed In analyfes, has been 
already deferibed in the article Chemistry, SuppL it 
is unneceftary therefore to repeat ft here. 

II. Before a mineral is fubmitted to analyfis, it ought How to ra» 
to be reduced to an impalpalfte powder. This is byno^ycethc 
means an eafy tafi< when the ftoiie is extremely hard. 

It ought to be raifed to a bright red or w'hlte heat in^ 
a crucible, and then inftantly thrown into cold water. 

This fudden tranfition makes it crack and break into 
pieces. If thefe pieces are not fmall enough, the ope- 
ration may be repeated on each till they are reduced 
to the proper fize. Thefe fragments are then to be 
beaten to fmall pieces In a polifhed fteel mortar ; the 
cavity of which fiiould be cylindrical, and the fteel peftle 
fhould fit it exa6Hy, in order tc» prevent any of the ftone 
from efcaping during thd adl of pounding. As foon as 
the ftone is reduced to pretty fmall pieces, it ought to 
be put into a mortar of rock cryftal or flint, and redu- 
ced to a coarfe powder. This mortar fhould be about 
four inches in diameter, and rather rriore than an inch 
in depth. The peftle fhould be formed of the fame 
ftone with the mortar, and care fhquld be taken to knov^ 
exadlly the ingredients of which this mortar Is compo- 
fed. Klaproth's moftar is of flint. We have given its 
analyfis in n® 32. of this article. 

When the ftone has been reduced to a coarfe pow- 
der, a certain quantity, whofe weight is known exaflly, 

100 grains for inftance, ought to be taken and reduced 
to as fine a powder as poflible. This is beft done by 
pounding fmall quantities of It at once, not exceeding 
10 grains. The powder is as fine as poflible when it 
feels foft, adheres together, and as It were forms a cake 
under the peftle. It ought then to be weighed exact- 
ly. It will almoft alvyays be found heavier after being 
pounded than it was before ; owing to a certain quan- 
tity of the fubftance of the mortar which has been rub- 
bed off during the grinding and mixed with the pow- 

der. 
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Analyfis ofder. This additional weight mull be carefully noted ; 
Minerals, after the analyfis, a portion of the ingredients of 
the mortar, correfponding to it, mull be fubtradled. 

III. It is necelTary to have a crucible of pure filver, 
or, what is far preferable, of platinum, capable of hold- 
ing rather more than feven cubic inches of water, and 
provided v/ith a cover of the fame metal. There fhould 
alfo be ready a fpatula of the fame metal about four 
inches long. 

The diihes in which the folutions, evaporations, &c. 
are performed, ought to be of glafs or porcelain. Thofe 
of porcelain are cheaper, becaufe they are not fo apt to 
break. Thofe which Mr Vauquelin ufes are of porce- 
lain 5 they are feftions of fpheres, and are glazed both 
within and without, except that part of the bottom 
which is immediately expofed to the lire. 


Snjjredfents fubftances which enter into the compofi- 

Rones. fimple ftones, as far at lead as analyfis has 

difcovered, are the fix earths, filica, alumina, zirconia, 
glucina, lime, and magnefia ; and the oxides of iron, 
manganefe, nickel, cliromum, and copper (z). Seldom 
more than four or five of thefe fubftances are found com- 
bined together in the fame ftone ; we fhall fuppofe, 
however, in order to prevent unneceffary repetitions, 
that they are all contained in the mineral which we are 
going to analyfe. 

Method of grains of the ftone to be analy fed, pre- 

decompo- vioufly reduced to a fine powder, be mixed with three 
fing ftones. times its weight of pure potafs and a little waterj and 
expofed in the filver or platinum crucible to a ftrong 
heat. The heat fhould at firft be applied (lowly, and 
the matter fhould be conftantly ftirred, to prevent the 
potafs from fwelling and throwing any part out of the 
crucible. When the whole water is evaporated, the 
mixture fliould be kept for half an hour or three quar-. 
ters in a ftrong red heat. 

If the matter in the crucible melts completely, and 
appears as liquid as water, we may be certain that the 
ftone which we are analyfing confifts chiefly of filica ; 
if it remains opaque, and of the confittence of pafte, the 
other earths are moft abundant ; if it remains in the 
form of a powder, alumina is the prevalent earth. If 
the matter in the crucible be of a dark orbrownifh red 
colour, it contains oxide of iron ; if it is grafs green, 
manganefe is prefent ; if it is yellowifh green, it con- 
tains chromum. 

When the crucible has been taken from the fire and 
wiped on the outfTde, it is to be placed in a capfule of 
porcelain, and filled with water. This water is to be 
renewed from time to time till all the matter is detach- 
ed from the crucible. The water diffolves a part of the 
combination of the alkali with the filica and alumina 
of the ftone ; and if a fufiicient quantity were ufed, it 
would diffolve the whole of that combination. 

Muriatic acid is now to be poured in till the whole 
of the matter is diffolved. At firft a flaky precipitate 
appears, becaufe the acid combines with the alkali 
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which kept it in folution. Then an effervefcence takes Analyfis of 
place, owing to the decompofitron of fome carbonat of Minerals, 
potafs formed during the fufion. At the fame time ^ 

j:he flaky precipitate is rediffolved ; as is alfo that part 
of the matter which, not having been diflblved in the 
water, had remained at the bottom of the difh in the 
form of a powder. This powder, if it confifts only of 
filica and alumina, diffolves without effervefcencej but 
if it contains lime, an effervefcence takes place. 

If this folution in muriatic acid be colourlefs, we may 
conclude that it contains no metallic oxide, or only a 
very fmall portion ; if its colour be piirplifh red, it con- 
tains manganefe ; orange red indicates the prefence of 
iron ; and golden yellow the prefence of chromum. 

This folution is to be poured into a capfule of porce- 
lain, covered wu'th paper, and evaporated to drynefs in 
a fand bath. When the evaporation is drawing towards 
its completion, the liquor affumes the form of jelly. It 
muft then be ftirred conftantly with a glafs or porcelain 
rod, in order to facilitate the difengagement of the acid 
and water, and to prevent one part of the matter from 
being too much, and another not fufficiently dried. 

Without this precaution, the filica and alumina would 
not be completely feperated from each other. 

When the matter is reduced almoft to a dry powder, How the 
a large quantity of pure water is to be poured on it l 

and, after expofure to a flight heat, the whole is to 
poured on a filter. The powder which remains upon 
the filter is to be wafhed repeatedly, till the water with ^ 

which it has been waflied ceafes to precipitate filver 
from its folutions. This powder is the whole of the 
flica which the ftone that we are analyfing contained. 

It muft firft be dried between folds of blotting paper, 
then heated red hot in a platinum or filver crucible, and 
weighed while it is yet warm. It ought to be a fine 
powder, of a white colour, not adhering to the fingers, 
and entirely foluble in acids. If it be coloured, it is' 
contaminated with fome metallic oxide ; and (hews, that 
the evaporation to' drynefs has been performed at toO 
high a temperature. To feparatc tliis oxide, the filica 
muft be boiled with an acid, and then wafhedand dried) 
as before. The acid folution muft be added to the water 
which pafled through the filter, and which we fliall de- 
nominate A. 

The watery folution A is to be eyiporated till its 
quantity does not exceed 30 cubic inches, or nearly an 
Englifh pint. A folution of carbonat of potafs is theft 
to be poured into it till no more matter precipitates. 

It ought to be boiled a few moments to enable all the 
precipitate to fall to the bottom. When the whole of 
the precipitate has colledled at the bottom, the fuper- 
natant liquid is to be decanted off; and water being 
fubftituted in its place, the precipitate and water are to 
be tlirown upon a filter. When the water has run off,, 
the filter with the precipitate upon it is to be placed 
between folds of blotting paper. When the precipi- 
tate has acquired fome confiftence, it is to be carefully 
collected by an ivory knife, mixed with a folution of 
pure potafs, and boiled in a porcelain capfule. If any 
alumina: 


(y) Part of this feftion is to be confidered as an abftradd of a treatife of Vauquelin on the analyfis of ftones,. 
publifhed in the Annales de Chtmie, Vol. XXX. p. 66. 

(z) Barytes has alfo been difcovered in one fingle ftone> the fauroiite; but its prefence in ftones is fo un- 
common, that it can fcarcely be; looked for. The nvetkod of dete^^mg it fhali be noticed afterwards. 
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alumina or gtucina be prefcnt, they will be diflblved in 
, the potafs ; while the other fubftances remain untouch- 
ed in the form of a powder, which we (hall call B. 

Into the folution of potats as much acid muft be 
poured as will not only fatiirate the potafs, but alfo com- 
pletely rediffolve any precipitate which may have at liril 
appeared. Carbonat of ammonia is now to be added 
•in fuch quantity that the liquid fhall tafte of it. By 
this addition the whole of the alumina will be precipi- 
tated in white fleaks, and the glucina will remain dif- 
folved, provided the quantity of carbonat of ammonia 
ufed be not too fmall. The liquid is now to be filter- 
ed, and the alumina which will remain on the filter is to 
be wafiied, dried, heated red hot, and then weighed. 
To fee if it be really alumina, diflblve it in fulphuric 
acid, and add a fufficient quantity of fiilphat or acetite 
of potafs ; if it be alumina, the whole of it will be con- 
verted into cryftals of alum. 

Let the liquid which has paflfed through the filter be 
boiled for fome time, and the glucina, if it contains any, 
will be precipitated in a light powder, which may be 
dried and weighed. When pure, it is a fine, foft, very 
light, taftelefe powder, which does not concrete when 
heated, as alumina does. 

The refiduum B may contain lime, magnefia, and one 
or more metallic oxides. Let it be diflblved in weak 
fulphuric acid, and the folution evaporated to drynefs. 
Pour a fmall quantity of water on it. The water will 
diflblve the fulphat of magnefia, and the metallic ful- 
phats ; but the fulphat of lime will remain undiflblved. 
Let it be heated red hot in a crucible, and weighed. 
The lime amounts to 0.41 of the weight. 

Let the folution containing the remaining fulphats 
be diluted with a large quantity of water, let a fmall 
•excefs of acid be added, and then let a faturated car- 
bonat of potafs be poured in. The oxides of chromum, 
iron, and nickel, will be precipitated, and the magnefia 
and oxide of manganefe will remain diffolved. The pre- 
cipitate we fliall call C. 

Into the folution let a folution of hydrofulphuret of 
potafs be poured, and the manganefe will be precipita- 
ted in the ftate of a hydrofulphuret. Let it be calci- 
ned in contadf wu'th air, and weighed. The magnefia 
may then be precipitated by pure potafs, wafiied, ex- 
pofed to a red heat, and then w^eighed. 

Let the refiduum C be boiled repeatedly with nitric 
acid, then mixed with pure potafs ; and after being 
heated, let the liquid be decanted off. Let the preci- 
pitate, which confifts of the oxides of iron and nickel, 
be waflied with pure water ; and let this water be added 
to the folution of the nitric acid and potafs. That fo- 
liltlon contains the chromum converted Into an acid. 
Add to this folution an excefs of muriatic acid, and eva- 
porate till the liquid aflumes a green colour ; then add 
a pure alkali ; The chromum precipitates in the Hate 
of^an oxide, and may be dried, and weighed. 

Let the, precipitatCj confifting of the oxides of iron 
and nickel, be diflblved in muriatic acid ; add an excefs 
of ammonia : the oxide of iron precipitates. Let it be 
waflied, dried, and weighed. 

Evaporate the folution, and the oxide of nickel will 
alfo precipitate ; and its weight may be afeertained in 
the fame manner with the other ingredients. 

The weights of dll the ingredients obtained are now 

to be added together, and their fum-total compared with 
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two are equal, or if they differ only by ,03 or .04 parts, 
we may conclude that the analyfis has been properly 
performed : but if the lofs of weight he conliderable, 
fomething or other has been loft. The analyfis muft 
therefore be repeated with all poflible care. If there is 
ftill the fame lofs of weight, we may conclude that the 
ftone contains fome fubftance, which has either evapo- 
rated by the heat, or is foluble in water. 

A frefh portion of the ftone muft therefore be bro- Method of 
ken into fmall pieces, and expofed in a porcelain cru-dtte(fting 
cible to a ftrong heat. If it contains water, or any 
other volatile fubftance, they will come over into the re- 
ceiver ; and their nature and weight may be afeertained. 

If nothing comes over into the receiver, or if what 
comes over is not equal to the weight wanting, we may 
conclude that the ftone contains fome ingredient which 
is foluble in water. 

To difeover whether it contains potafs, let the ftone, 
reduced to an impalpable powder, be boiled five or fix afeerta in- 
times in fuccefllon, with very ftrong fulphuric acid, ap-l^g whe- 
plying a pretty ftrong heat towards the end of the ope- 
ration, in order to expel the excefs of acid; but takingp^^^f^ 
care that it be not ftrong enough to decompofe the falts 
which have been formed. 

Water is now to be poured on, and the refiduum, 
which does not diffolve, Is to be wafhed with water till 
it becomes taftelefs. The watery folution is to be fil- 
tered, and evaporated to drynefs, in order to drive off 
any excefs of acid which may be prefent. The falts are 
to b^ again diffolved in water ; and the folution, after 
being boiled for a few moments, is to be filtered and 
evaporated to a confiftence proper for cryftallizing. If 
the ftone contains a fufficient quantity of alumina, and 
if potafs be prefent, cryftals of alum will be formed ; 
and the quantity of potafs may be difeovered by weigh- 
ing them, it being nearly their weight. If the 

ftone does not contain alumina, or not in fufficient quan- 
tity, a folution of pure alumina in fulphuric acid muft 
be added. Sometimes the alum, even when potafs is 
prefent, does not appear for feveral days, or even weeks; 
and fometimes, when a great quantity of alumina is pre- 
fent, if the folution has been too much concentrated by 
evaporation, the fulphat of alumina prevents the alum 
from cryftallizing at all. Care, therefore, muft be ta- 
ken to prevent this laft fource of error. The alum ob- 
tained may be diffolved in water, and barytic water 
poured into it as long as any precipitate forms. The 
liquor is to be filtered, and evaporated to drynefs. The 
refiduum will confift of potafs and a little carbonat of , 
potafs. The potafs may be diffolved in a little water. 

This folution, evaporated to drynefs, gives us the pot- 
afs pure ; which may be examined and weighed. 

If no cryftals of alum can be obtained, ,we muft look Or fuda, 
for fome other fubftance than potafs. The ftone, for 
inftance, may contain foda. The prefence of this al- 
kali may be difeovered by decompofing the folution in 
fulphuric acid, already deferibed, by means of ammo- 
nia. The liquid which remains is to be evaporated to 
drynefs, and the refiduum is to be calcined in a cru- 
cible. By this method, the fulphat of ammonia will be 
volatilized, and the foda will remain. It may be redif- 
folved in water, cryftallized, and examined. 

If fulphuric acid does not attack the flone, as is of- 
ten the cafe, it muft be decompofed by fufion with fo- 
da. 
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Analyfi<^ of Ja, in tKe fame manner as formerly direfted with pot- 
Miiierais. matter, after fufion, is to be diluted with 

water, and then faturated with fulphuric acid. The 
foliition is to be evaporated to drynefs, the refiduuni 
again diflblved in water, and evaporated. Sulphat of 
foda will cryftallize firft ; .and by a fecond evaporation, 
if the Hone contains potafs and alumina, cry Hals of alum 
will be depofited. 

The prefence of potafs may be difeovered, by mix- 
ing witli a fomevvhat concentrated folution of muriat 
of platinum, the fait obtained, either by decompofing 
the (lone immediately by an acid, or by faturating with 
an acid the matter obtained by filling the Hone with 
foda. If any potafs be prefent, a very red precipitate 
will be formed. This precipitate is a triple fait, com- 
pofed of potafs, muriatic acid, and oxide of platinum. 
Ammonia, indeed, produces the fame precipitate ; but 
ammonia has not hitherto been difeovered in ftones. 

In this manner may'limple ftones and aggregates be 
analyfed. As to fallne ftones, tlicir anaiylTs mull vary 
according to the acid which they contain.^ But almoft 
all of them may be decompofed by one or other of two 
methods ; of each of w'hich we Ihall give an example. 

I. Analyfis of Carbonat of Strontites. 

Klaproth analyfed this mineral by diflblving roo 
parts of it in diluted muriatic acid ; during the folution, 
30 parts of carbonic acid efcaped. The folution cry- 
ftallized in needles, and when difiblved in alcohol, burnt 
with a purple ilame. Therefore it contained ftroiitites. 
He diftblved a grain of fulphat of potafs in fix ounces 
of water, and let fall into it three drops of the muriatic 
folution. No precipitate appeared till next day. There- 
fore the folution contained no barytes ; for if it had, a 
precipitate would have appeared immediately. 

He then decompofed the muriatic acid folution, by 
mixing it with carbonat of potafs. Carbonat of llvon- 
tites precipitated. By the application of a ftrong heat, 
the carbonic acid was driven off. The whole of the 
earth which remained was diftblved in water. It cry- 
* Klaproth's ; and when dried, weighed 69!*. 

Beitr'dge^ i, 

II. Analyfis of Sulphat of Strontites. 

Mr Vauquelin analyfed an impure fpecimen of this 
mineral as follows : 

On 200 parts of the mineral, diluted nitric acid was 
poured. A violent effervefcence took place, and part 
of the mineral was diflblved. The undiflblved portion, 
after being heated red hot, weighed 167. Therefore 
33 parts were diffolved. 

The nitric folution was evaporated* to drynefs: A 
reddiih fubftance remained, which indicated the prefence 
of oxide of iron. This fubftance v/as reftiflblved in wa» 
ter, and fome ammonia mixed with it ; a reddiih pre- 
cipitate appeared, which, when dried, weighed i, and 
was oxide of iron. The remainder of the folution was 
precipitated by carbonat of potafs.. The precipitate 
weighed, when dried, 20, and pofleifed the prop.erties 
of carbonat of lime. Therefore 200 parts of this mi- 
2>eral contain 20 of carbonat of lime, i of oxide of iron, 
and the remainder of the 33 parts he. concluded to be 
water. 

The 167 parts, which were infoliible in nitric acid, 
were mixed with 500 parts of carbonat of potafs, and 
7000 parts of water, and boiledfor a. confidcrable time. 
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The folution was then filtered, and the refiduum wafh- Analyfis uf 
ed^ and dried. The liquid fcarcely effervefeed with ^^^erals. 
acids \ but with barytes it produced a copious precipi- 
tate, totally in diflToluble in muriatic acid. Therefore it 
contained fulphuric acid. 

The undilTolved refiduum, when dried, weighed 129 
parts. It diflblved completely in muriatic acid. The 
{Solution cryftallized in needles ; when diflblved in alco- 
hol, It burnt with a purple flame ; and, in flioi t, had all 
the properties of muriat of ftrontites. Therefore thefe 
129 parts were carbonat of ftrontites. Now, 100 parts 
of this carbonat contain 30 of carbonic acid ^ therefore 
129 contain 38.7. I'herefore the mineral mull con- 
tain in 200 parts 90.3 of ftrontites. 

Now, the infoluhle refiduum of 167 parts was pure 
fulphat of ftrontites ; and we iiave feen that it contain- 
ed 90.^ of ftrontites. Therefore the fulphuric acid muft: 
amount to 76.7 parts 

Nearly in the fame manner as in the firft of thefe ex-^^'^ N® 
amples, may the analyfis of carbonat of lime and barytes 
be performed; and nearly in the fame manner with the 
fecond, we may analyle the fulphats of lime and barytes. 

Phiftphat of lime may be diffulved in muriatic acid, Phofphats,. 
and the lime precipitated by fulphuric acid, and its 
quantity afeertained by decompofing the fulphat of lime 
obtained, T he liquid lolution may be evaporated to 
the conhftence of honey, mixed with charcoal powder, 
and uiftilled in a ftrong lieat. By this means phofpho- 
rus will be obtained, I lie impurities with which the 
phofphat may be contaminated will partly remain un dif- 
folved, and be partly diflblved, in muriatic acid. They 
may be detedled and afeertained by the rules laid down 
in the fecond feclion of this chapter. 

The fluat of lime may be mixed with fulphuric acid 
and diftiiled. The fluoric acid will come over in the 
form of gas, and its weight may be -afeertained. What 
remains in the retort, which will con fift chiefly of ful- 
phat of .lime, may be analyfed by the rules already laid 
down. *' 

The borat of lime may be diflblved in nitric , 

phiiric acid. 1 he folution may be evaporated to dry- rats, 
nefs, and the boracic acid feparated from the refiduum 
by means- of alcohol, v/hich will diffolve it without ail- 
ing on any of the other ingredients. The remainder 
of the dry mafs may be analyfed by the rules l^id down 
in Seil. II. of this Chapter. 

S^CT. III. Of the Anal^is of Comhufihks. 

The only combuftibles of whofe analyfis it will be 
neceflary to fpeak are coals and fulphur ; for the me- 
thod of analyfing the diamond and oil has already been 
given in^the article Chemistry, Suppl. g 

Coal is compofed of carbon, bitumen, and fome por- Earths of 
tion of earth. T he earths may be deteded by burning^^^l how 
completely a portion of the coal to he analyfed. ^hc 
afhes which remain after incineration confift of the 
earthy part. Their nature may be afeertained by the 
rules laid down in Sed. II. of this Chapter. 

For the method of afeertaining the proportion of 
carbon and bitumen in coal, we are indebted to Mr Kir- 
wan. 3^9 

When nitre is heated red hot, and charcoal is thrown dereding 
on it, a violent detonation takes place; and if the quan-thc relative 
tity of charcoal be fufficient, the nitre is completely de- 
eompofed. Now, it requires a certain quantity of pure 

carbon men. . 



316 

Fluats, 


r 1 317 

or fill- And bo- 







ay6 . ^ MINER 

Analyfisol carbon to decompofe a given weight of nitre. From 
.iVlinerals. experiments of Lavoifier, it follows that, when the 
detonation is performed in clofe veffels under water, 
1^.21 parts of charcoal are capable of decompoling lOO 
* Metn. parts of nitre *. But when the detonation is perfonn- 
E- (id in an open crucible, a fmaller proportion of charcoal 
XI. jg necelfary, becaufe part of the nitre is decompoled by 
the adlion of the furrounding air.* Scheele' found that 
under thefe circumilances lo parts of plumbago were 
fufneient to decompofe 96 parts of nitre, and Mr Kir- 
wan found that nearly the fame quantity of charcoal 
was fufficient for producing the fame effedl. 

Macquer long ago obferved, that no volatile oily 
matter will detonate with nitre, unlefs it be previoufly 
reduced to a charcoal ; and that then its effedf upon nitre 
is precifely proportional to the charcoal which it con- 
f tains f. Mr Kirwan, upon trying the experiment with 

Diaionaty, vegetable pitch and maltha^ found that thefe fubilances 
ad edit. detonate with nitre, but merely burn upon its 

^ * furface with a white or yellow flame ; and that after 
they were confumed, nearly the fame quantity of char- 
coal was necefiary to decompofe the nitre which would 
4 Mittera* have been required if no bitumen had been ufed at all J. 

Now coals are chiefly compofed of charcoal and bitu- 
men. It occurred therefore to Mr Kirwan, that the 
quantity of charcoal which any coal contains may be 
ai'certained by detonating it with nitre : For fince the 
bitumen of the coal has no effedl in decompofing nitre, 
it is evident that the detonation and decompofition 
muft be owing to the charcoal of the coal ; and that 
therefore the quantity of coal necefl'ary to decompofe a 
given portion of nitre will indicate the quantity of car- 
bon which it contains : and the proportion of charcoal 
and earth which any coal contains being afeertained, its 
bituminous part may be eafily had from calculation. 

The crucible which he ufed in his experiments was 
large : it was placed in a wind furnace at a diflance 
from the flue, i^id the heat in every experiment was as 
equal as poflible. The moment the nitre was red hot, 
the coal, previoufly reduced to fmall pieces of the fize 
of a head, was projedled in portions of one or two 
grains at a time, till the nitre would no longer deto- 
nate ; and every experiment was repeated feveral times 
to enfure accuracy. 

He found that 480 grains of nitre required 50 grains 
of Kilkenny coal to decompofe it by this method. 
Therefore 10 grains would have decompofed 96 of 
nitre ; precifely the quantity of charcoal which would 
have produced the fame effedl. Therefore Kilkenny 
coal is compofed almoft entirely of charcoal. 

Cannel coal, when incinerated, left a refidiium of 
3.12 in the 100 parts of earthy aflies. 66.5 grains of 
it were required to decompofe 480 grains of nitre ; but 
50 parts of charcoal would have been fufficient : there- 
fore 66.5 grains of cannel coal contain 50 grains of 
charcoal, and 2.08 of earth ; the remaining 14.42 grains 
muft. be bitumen. In this manner may the compofition 
of any other coal be afeertained. 

Method of As for fulphur, in order to afeertain any accidental 
fuJ^bur ^ impunties with which it may be contaminated, it ought 
^ * to be boiled in thirty times its weight of water, after- 

wards in diluted muriatic acid, and laftly in diluted ni- 
tro-muriatic acid. Thefe fubftances will deprive it of 
all its impurities without adling on the fulphur itfelf, 
at leaft if the proper cautions be attended to. The 
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fulphur may^ then be- dried and weighed. The defi- Analyfis o£ 
ciency in weight wu'll mark the quantity of the fubftian- 
ces which contaminate the fulphur. The folutions may 
be evaporated and examined, according to the rules laid 
down in the fecond and fourth fedlions gf tiiit} chapter. 

Sect. IV. Of the 'Analyjis pj Ores. 

The method of analyfing ores muft: vary confider- 
^bly, according'to the metals which they are hifpe61:ed 
to contain. A general method, therefore, of analyflng analyfing 
wmuld be of no ufe, even if it could be given, becaufe ore?, 
it would be too complicated ever to he pradtifed. We 
fliall content ourfelves with exhibiting a fufficient num- 
ber of the analyfis of ores, to take in moft af the cafes, 
which can occur. He who wilhes for more informatioix 
on the fubje(a, may confult the treatife of Bergman 011 
the Analyfes of Ores ; Mr Kirwan 's treatife on the fame 
fubjedi ; and, above all, he ought to lludy the nume- 
rous analyfes of ores which have been piibliflied by Mr 
Klaproth. 

1. Analyfis of Red Silver Ore. 

Mr Vauquelin analyfed this ore as follows : 

tie reduced 100 parts ot it to line powder, poured analyfing 
over it 500 parts of nitric acid previoufly diluted withred filver 
water, and applied a gentle heat to the mixture. 
colour of the powder, which before’ the mixture with 
nitric acid was a deep purple, became gradually lighter, 
till at laft it was pure white. During this change no 
nitrous gas was extricated ; hence he conchided, that 
the metals in the ore were in the ftate of oxides. 

When the nitric acid, even though boiled gently> 
did not appear to be capable of diflblving any more of 
the powder, it was decanted off, and the refiduum, af- 
ter being carefully waftied, weighed 42.06. 

Upon thefe 42.06 parts concentrated muriatic acid 
was poured ; and by the application of heat, a confi- 
derable portion was diffolved. The refiduum was re- 
peatedly waffled with muriatic acid, and then dried. 

Its weight was 14.6666. One portion of thefe 14 6666 
parts, when thrown upon burning coals, burnt with a 
blue flame and fulphureous fmell. Another portion 
fublimed in a clofe veffel without leaving any refiduum. 

In Ihort, they had all the properties of fulphur. There- 
fore 100 parts of red filver ore contain 14.6666 of ful- 
phur. 

The muriatic acid folution was now diluted with a 
great quantity of water; it became milky, and depofited 
a white flaky powder, which when waflied and dried 
weighed 21.25. This powder, when heated with tar- 
tar in a crucible, was converted into a bluilh white brittle 
metal, of a foliated texture, and poffefling all the other 
properties of antimony. Red filver ore," therefore con- 
tains 21.25 of oxide of antimony. 

The folution in nitric acid remained now to be exa-»- 
mined. When muriatic acid was poured into it, a co- 
pious wliite precipitate appeared, which, when waffl- 
ed and dried, weighed 72.66. It had all the properties 
of muriat of filver. According to Mr Kirwan’s tables, 

72.66 of muriat of filver contain 60.57 of oxide of fiU 
ver* Therefore red filver ore, according to this analyfis, 
is compofed of 60.57 oxide of filver, 

21.25 oxide of antitnony, 

14.66 fulphur. 

96.48 

The 
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■j AQAlylifiof The lofij, wln'ch announts to 3.52 parts, is to be afcri- 
I bed to unavoidable errors which attend t'uch cxperi- 

inents. 

! II. Antimoniated Silver Ore. 

J 

'j Analylis of Klaproth analyfed this ore as follows ; 

! tc^filver^* of the ore, reduced to a fm| powder, 

j he poured diluted nitric acid, raifed the mixture to a 

boiling^heat, and after pouring off the acid, added new 
I quantities repeatedly, till it would difTolve nothing moi^e. 

' The refiduum was of a greyi/h yellow colour, and 

j weighed, when dry, 26. 

j Thefe 26 parts he digefted in a mixture of nitric and 

muriatic acid ; part was difiblved, and part Hill remain- 
I! ed in the form of a powder. This refiduum, when 

1 wafhed and dried, weighed 13 parts. It had the pro- 

j parties of fulphur ; and when burnt, left a refiduum of 

I one part, which had the properties of filica. Antimo- 

niated filver ore, therefore, contains, in the 100 parts, 
j 12 parts of fulphur and i of filica. 

I When the nitro-muriatic folution was diluted with 

about 20 times its weight of water, a white precipitate 
appeared ; which, when heated to rednefs, became yel- 
low. Its weight was 13. No part evaporated at a red 
heat : therefore it contained no arfenic. On burning 
coals, efpecially when foda was added, part was reduced 
to a metal, having the properties of antimony ; and in 
a pretty high heat, the whole evaporated in a grey 
fmoke. Thefe 13 parts were therefore oxide of antimo- 
ny : They contain about 10 parts of metallic antimo- 
ny ; and as the ftate of oxide was produced by the ac- 
tion of the nitric acid, we may conclude that antimo- 
niated filver ore contains 10 parts of antimony. 

The nitric acid folution remained dill to be exami- 
ned. It was of a green colour. AVhen a folution of 
common fait was poured in, a white precipitate was ob- 
tained, which pofleffed the properties of muriat of fil- 
ver. When dried, it weighed 87.75 parts; and when 
reduced, 65.81 parts of pure filver were obtained from 
it. Antimoniated filver ore, therefore, contains 6c.8i 
of diver. 

Into the nitric acid folution, thus deprived of the 
filver, he dropped a little of the folution of fulpliat of 
foda ; but no precipitate appeared. Therefore it con- 
tained no lead. 

He fuperfaturated it with pure ammonia, on which a 
grey precipitate appeared. When dried, it weighed 5 
parts. This, on burning coals, gave out an arfenical 
finell. It was redilfolved in nitric acid ; fulphurated 
alkali occafioned a fmutty brown precipitate ; and pruf- 
lic alkali a priildan blue, which, after torrefadion, was 
magnetic. Hence he concluded, that thefe five parts 
were a combination of iron and arfenic acid. 

The nitric folution, which had been fuperfaturated 
with ammonia, was blue ; he therefore fufpeded that 
it contained copper. To difeover this, he faturated it 
with fulphuric acid, and pu-t into it a polifiied plate of 
iron. '1 he quantity of copper was fo fmall, that none 
could be colledled on the iron, 

III. Grey Copper Ore. 

AniUylis of Klaproth analyfed this ore as follows : 
grey cop- ^ Three hundred grains of it, not completely freed from 
per ore. its matrix, were reduced to a fine powder ; four times 
their weight of nitric acid was poured on them, and the 
SuppL. VoL. II. Part I. 
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whole was digefted. The acid was then poured off, Analyfis of 
and an equal quantity again digested on the refiduum. 

The two acid folutions were mixed together. The re^ 
fiduum was of a yellowifli grey colour, and weighed 
188 grains. 

On this refiduum fix times its weight of muriatic acid 
was boiled. The refiduum was walhed, firll with mu- 
riatic acid, and afterwards with alcohol, and the walh- 
iiigs added to the muriatic acid folution, *I'he relidu- 
um, when dried, weighed 105.5 grains. Part of it 
burned with a blue flame ; and was therefore fulphur. 

The refiduum amounted to 80.25 grains, and had the 
properties of filica.^ When melted with black flux, 
about ^ths of a grain of filver were obtained from it. 

Thus 300 parts of grey copper ore contain 25.25 gr. 
of fulphur, and 79.5 of filica. 

The muriatic acid folution, which was of a light yel- 
low colour, was concentrated by diflillation, a few cry- 
flails of muriat of filver appeared in it, which contained 
about ^th grain of filver. The folution, thus concen- 
trated, was diluted with a great quantity of water ; a 
white precipitate was depolited, which, when dried, 
weighed 97.25 grains. It pofleffed the properties of 
oxide of antimony, and contained 75 grains of antimo- 
ny. Therefore 300 grains of grey copper ore contain 
70 of antimony. 

The nitric acid folution was of a clear green colour. 

A folution of common fait occalioned a white precipi- 
tate, which was muriat of filver, and from which 31.5 
grains of filver were obtained. 

A little fulphat of potafs, and afterwards fulphuric 
acid, were added, to lee whether the folution contained 
lead ; but no precipitate appeared. 

The folution was then fuperfaturated with ammonia ; 
a loofe fleaky brownifh red precipitate appeared, which, 
when heated to rednefs, became brownifh black, and 
weighed 9^th grains. This precipitate was diffolved 
in muriatic acid ; half a grain of matter remained un- 
diffolved, which was filica. The niuriatic'acid folution, 
wdien prufiic alkali was added, afforded a blue precipi- 
tate ; and foda afterwards precipitated 1.5 grains of alu- 
mina. Therefore 300 grains of grey copper ore con- 
tain 7.35 grains of iron, and 1.5 of alumina. 

^ Into the nitric folution lupei faturated with ammo- 
nia, and which was of an azure blue colour, a polifiied 
plate of iron was put : By this method 69 grains of 
copper were obtained. 

IV. Sulphurct of Tin. 

Klaproth analyfed this ore as follows * : ^ 

On 120 grains of (he ore reduced to powder, thnJl 7 tt 
times their weight of iiitro-muriatic aad, compofed of »/ 

2 parts of muriatic, and i of nitric acid, were poured, 

There remained undiffolved 43 grains, which had the^‘"^^* 
appearance of fulphur ; but containing green fpots, was Ana^lyfis of 
fufpedled not to be pure. After a gentle combuflion, fldphuret 
13 grains remained ; 8 of which were diffolved in nitro-^^^^* 
muriatic acid, and added to the lirft folution. The re- 
maining 5 were feparated by the filtre, and heated 
along with wax. By this method about a grain of mat- 
ter was obtained, which was attraded by the magnet ; 
and vvhich therefore was iron. The refiduum weighed 
3 grains, and was a njixtureof alumina and filica. Thus 
120 grains of fulphuret of tin contain 30 grains of ful- 
pliur, I of iron, and 3 of alumina and filica. 
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Analyfisof The nitro muriatic folution was completely precipi- 
^ Minerals, ^^ted by potafs. The precipitate was of a greyilh green 
colour. It was wafhed and dried, and again diflblved 
in diluted muriatic acid. Into the folution a cylinder 
of pure tin was put, which weighed exa6Hy 217 grains. 
The folution became gradually coloiirlefs, and a quan- 
tity of copper precipitated on the cylinder of tin, which 
weighed 44 grains. To fee whether it was pure, a 
quantity of nitric acid was digefled 011 it ; the whole 
was dilfolved, except one grain of tin. Therefore 120 
grains of fulphuret of tin contains 43 grains of copper. 

The cylinder of tin now weighed only 1 28 grains ; 
fo that 89 grains had been diffolved. Into the folution 
a cylinder of zinc was put ; upon which a quantity of 
tin precipitated. When wafhed and dried, it weighed 
130 grains. The tin he melted with tallow and pow- 
dered charcoal ; and when cold, he wafhed off the char- 
coal. Among the tin globules were found fome black 
flocculi of iron, which weighed one grain. Deducting 
this grain, and the 89 grains of the tin cylinder which 
had been diffolved, we fee that the 120 grains of ful- 
phuret of tin contained 40 grains of tin befidcs the grain 
which, had been detedled in the copper. 

V. Plumbiferous Antimoniated Silver Ore. 

3^6 

Analyfis of Klaproth analyfed this ore as follows ; 
plumbife- digefled 400 grains of it, reduced to a fine pow- 

moniated times its weight of nitric acid, and then 

fiiver ore. in twice its weight of the fame acid. He then diluted 
this lall portion of acid with eight times its weight of 
water, and continued the digettion. The undiffolved re- 
• fiduum, when wafhed and dried, weighed 326 grains. 

On this refiduum he boiled muriatic acid repeatedly. 
The folution, on cooling, depofited acicular cryflals. 
Thefe he carefully feparated, and put by. The undif- 
folvcd refiduum weighed 51 grains. It had the pro- 
perties of fulphur. When burned, it left one grain of 
filica. 

The muriatic acid folution was concentrated to half 
its former bulk by di filiation : this made it depofite 
more acicular cryflals. He continued the diflillation 
as long as any cryflals continued to appear. He then 
colledled the whole of thefe cryflals together. They 
had the properties of muriat of lead. When mixed 
with. twice their weight of black flux, and heated in a 
crucible lined with charcoal, they yielded i6c-J- grains 
of lead. 

Sulphuret of ammonia was now added to the muria- 
tic acid folution ; an orange-coloured precipitate ap- 
peared, which fhewed that the folution contained anti- 
mony. It was precipitated by a copious effufion of 
water, and by foda. The oxide of antimony being re- 
duced to a niafs with Spanifh foap, mixed with black 
flux, and heated in a lined crucible, yielded 28.5 grains 
of antimony. 

Into the nitric acid folution, obtained by the firfl part 
of the procefs, a folution of muriat of foda was drop- 
ped ; a white precipitate was depofited, and over it aci- 
cular cryflals. Thefe cryflals he diffolved, by pouring 
boiling water on the precipitate. The water was add- 
ed to the nitric acid folution. The white precipitate 
was muriat of lilver : when heated with twice its weight 
of foda, it yielded 81.5 grains of filver. 

He now concentrated the nitric acid folution by eva- 
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poration; and then adding a folution of fulphat of foda, Analyfis of 
a white precipitate was obtained, which had the pro- hlincrab.^ 
perties of fulphat of lead, and weighed 43 grains^. It ^ ^ 

contained 32 grains of pure lead. 

He now poured ammonia into the folution ; a pale 
brown precipitate was obtained, which weighed 40 
grains, and which appeared to confifl of oxide of iron 
and alumina. He rediffolved it in nitric acid, precipi- 
tated the iron by pruflic alkali, and the alumina by fo- 
da. The alumina, after being heated to rednefs, weigh- 
ed 28 grains; confequently the oxide of iron was 12 
grains, which is equivalent to 9 grains of iron. 

VI. Molybdat of Lead. 

Mr Hatchett analyfed this ore as follows* : ^ 

On 250 grains of the ore, reduced to a fine powder, q^ranf! 
he poured an ounce of llrong fulphuric acid, and digeft-lxxxvi.320a 
ed the mixture in a llrong heat for an hour. Wlien 3^7 
the folution was cool, and had fettled, he decanted 
off, and wafhed the undiflblved powder with pure wa-^f jead. 
ter, till it came away tallelcfs. This operation was re- 
peated twice more ; fo that three ounces of fulphuric 
acid were ufed. All thefe folutions were mixed toge- 
ther, and filtered. 

Four ounces of a folution of carbonat of foda were • 
poured upon the powder which remained undiflblved,. 
and which conlilled of fulphat of lead. The mixture 
was boiled for an hour,, and then poured off. The 
powder was then wafned, and diluted nitric acid poured 
on it : The whole was diflblved, except a little white 
powder, which, when wafhed, and dried on a filter by 
the heat of boiling water, weighed fevtn-tenths of a 
grain. It poflefled the properties of filica. 

The nitric acid folution was faturated with pure fo*- 
da ; a white precipitate was obtained, which, whe.^i 
wafhed, and dried for an hour in a heat rather below 
rednefs, weighed 146 grains. It pofleled the proper^ 
ties of oxide of lead,. 

To fee whether tins oxide of lead contained any iron, 
it was diflblved in diluted nitric acid, and the lead pre- 
cipitated by fulphuric acid. The folution was then fa- 
turated with ammonia ; a brown powder precipitated, 
which, when dried, weighed one grain, and had the 
properties of oxide of iron' 

The fulphuric acid folution was of a pale blue colour: 

It was diluted with 16 times ks weight of pure water, 
and then faturated with ammonia. It became of a deep 
blue colour, and appeared turbid. In 24 hours a pale 
yellow precipitate fubfided, which, when colledled on a 
filter, and dried by a boiling water heat, weighed 4.2 
grains. Its colour was yellowifh brown. Muriatic acid 
diflblved it, and prufliat of potafs precipitated it from 
its folution in the flate of pruflian blue. It was there- 
fore oxide of iron. 

The fulphuric acid folution, faturated with ammonia, 
was gradually evaporated to a dry fait. This fait was 
a mixture of molybdat of ammonia and fulphat of am- 
monia, A ftrong heat was applied, and the diflillation 
continued till the whole of the fulphat of ammonia was 
driven off ; and to be certain that this was the cafe, 
the lire was raifed till the retort became red hot. The 
refiduum in the retort was a black bliflered mafs; tHee 
ounces of nitric acid, diluted with water, were poured 
upon it, and diflilled off. The operation was again re- 
peated* 
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Analyfis of peated. By this method the oxide of molybdenum was 
Minerals, converted into a yellow powder, which was yellow acid 
of molybdenum. It weighed 95 grains. 


VIT. Grey Ore of Manganefe. 

* Jour, de Vauquelin analyfed this ore as follows 

Min. When 200 grains of it were expofed to a ftroiig heat 

xvii. p. iz. in a retort, there came over 10 grains of water, and 18 
A al^fisof inches of oxygen gas, mixed with a little carbo- 

^rey ore of acid gas. The mineral now weighed only 176 grains. 
maDganefc. Therefore the weight of the gas was 14 grains. 

On 20 D grains of the fame mineral muriatic acid was 
poured, and heat applied. 75 cubic inches of oxy* mu- 
riatic acid gas came over, which, though mixed with 
fome carbonic acid gas, enflamed metals when reduced 
to powder. When no more gas came over, the relidu- 
um was boiled. The whole was diflblved except a white 
powder, which weighed 12 grains, and which polfefTed 
the properties of filica. 

Carbonat of potafs was poured into the folution ; a 
white precipitate was obtained, which became black by 
expofure to the air, and weighed 288 grains. Strong 
nitric acid was boiled on it repeatedly to drynefs. It 
became of a deep black colour, and, when well waflied 
with water and dried, weighed 164 grains. This pow- 
der was black oxide of manganefe. ' 

To fee whether it contained iron, nitric aeid, with a 
little fugar, was poured upon it, and digefted on it. The 
acid difTolved it completely. Therefore no oxide of iron 
was prefen U 

Into the water with which the black oxide of man- 
ganefe had been wafhed, carbonat of potafs was pour- 
ed ; a white powder precipitated, which, when dried, 
weighed 149 grains, and which poffefled the properties 
of carbonat of lime. 

VIII. Wolfram. 

3Z9 Meflrs Vauquelin and Hecht analyfed this mineral as 
Analyfis of follows ; 

wolfram, parts of Wolfram in powder, three times its 

weight of muriatic acid were poured, and the mixture 
boiled for a quarter of an hour : a yellow powder ap- 
peared, and the folution was of a brown colour. The 
acid was allowed to cool, and then carefully decanted 
off, and the refid uum wafhed. The refiduum was then 
digefted for fome hours >vith ammonia, which diflblved 
a part of it. The refiduum was wafhed, and new mu- 
riatic acid again poured over it ; then the refiduum was 
' digefted with ammonia, as before : and the operation 

was continued till the whole wolfram was diflblved. 

All the ammoniacal folutions being joined together, 
were evaporated to drynefs, and the fait which remain- 
ed was calcined ; a yellow powder vvas obtained ; it 
weighed 134 grains, and was yellow acid of tungften. 

Into the muriatic acid folutions, which were all mix- 
ed together, a fufiicient quantity of fulphuric acid was 
poured to decompofe all the falts. The folution was 
then evaporated to drynefs ; and the falts which were 
obtained by this evaporation were rediflblved in water. 


259 

A white powder remained, which weighed three grains, Analyfis of 
and which poffefled the properties of filica. MinyaU.^ 

The excefs of acid of the folution was faturated with 
carbonat of potafs ; the liquor became brown, but no- 
thing precipitated. When boiled, a red powder preci- 
pitated, and the brown colour difappeared. The ad- 
dition of more carbonat of potafs caufed a farther pre- 
cipitation of a yellowifh powder. This precipitate con- 
fjfted of the oxides of iron and manganefe combined. 

Nitric acid was diftilled off it repeatedly; it was then, 
boiled in acetous acid. The acetous folution was pre- 
cipitated by potafs. Nitric acid was again diftilled off 
it, and it was again boiled in acetous acid. This pro* 
cefs was repeated till nitric acid produced no further 
change. The different powders which could not be 
diflblved in the acetous acid were collected, mixed with 
a little oil, and heated red hot. The powder became 
black, and was attradled by the magnet. It was there- 
fore oxide of iron. It weighed 36 grains. 

The acetous folution contained the oxide of manga- 
nefe : It was precipitated by an alkali, and, when dried, 
weighed 12.5 grains. 

IX. Oxide of Titanium and Iron. 

Vauquelin analyfed this ore as follows : 33 °* 

A hundred parts of the ore, reduced to a fine 
der, and mixed with 40a parts of potafs, were melted tanium and 
in a lllver crucible for an hour and a half. When cool, iron, 
the mixture was diluted with water ; a powder remain- 
ed of a brick red colour, which when waflied and dried 
weighed 1 24 parts. 

The watery folution had a fine green colour ; when 
an excefs of muriatic acid was added, it became red. 

By evaporation the liquor loft its colour. When eva- 
porated to drynefs, a fait remained, which was totally 
diflblved by water. From this folution carbonat of pot- 
afs precipitated two parts, which had the properties of 
oxide of manganefe. 

The 124 parts of refiduum were boiled in a folution 
of pure potafs for an hour. The folution was faturated 
with an acid, filtered, and carbonat pf potafs added, 
which precipitated three parts. Thefe had the proper- 
ties of oxide of titanium. 

The remainder of the 124 parts of refiduum, which 
ftill was undiffolved, was boiled with diluted muriatic 
acid. The liquor became yellow, and depofited 46 parts 
of a white powder, with a tint of red. This powder 
was foluble in fulphuric and muriatic acids: from thefe 
folutions, it was precipitated of a brick red colour by 
the infufion of nut-galls ; of a green colour by fulphu- 
ret of ammonia and prnfliat of Jiotafs ; and of a white 
colour by carbonat of potafs and pure ammonia. A 
rod of tin made thefe folutions red ; a rod of zinc made 
them violet. Thefe 46 parts therefore are oxide of ti- 
tanium. 

The muriatic folution, from which thefe 46 parts 
were depofited, formed, with prufliat of potafs, a pruf- 
fian blue ; and ammonia precipitated from it 50 partSj 
which had the properties of yellow oxide of iron. 
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A. 

' ^CINOSE iron ore, 225. 
jiBinoUte^ fhorlaceous, 89. 

lamdler, 99. 

glaffy, 91. 

JlBinote^ 52. 

^damanthie fpar, 26. 

JEdelite^ 65. 

Mtitesy 225. 
ulgaric mineral, 96. 

Jlgate^ Iceland, 55, 
jiigue marine^ 36. 

Alumina^ native, 27. 

Amalganiy native, 197* 

Amber ^ 178. 

Amiantus^ 85. 

Amphibole^ ^3. 

Amygdaloid^ 1 5 7. 

Analcime^ 68. 

AndreoUie^ 62. 

Anthracite y 165. 

Anthracolitey 165. 

Animoniated lilver ore, 18^6. 
188. 

Antimony y native, 248. 

gi*^y 249. 

Apaiitcy 98, 

Aqua marina, 36. and 6i. 
Argillaceous iron ore, 225. 
Argillite y 79. 

Arfeniat of lead, 241. 

Arfenicy native, 257. 
Arfenio-phofphat of lead, 242. 
AJbeJliniiey 86. 

AJbeJioidy 88 . 

J^jhejlusy 83. 

Afphalty 1 71. 

Auriferous native filver, I81. 
Auripigmentumy 258. 

Axinitey 71. 

Azure de cuivre, 210. 

B. 

Balafs ruby, 28. 
jBarofelenitey 104. 

Barytesy carbonat of, 103. 

■ fulphat of, 1 04. 

BaJaniiCy 93. 

Bafaltiney 5 2. 

Beryly 61. 

Bitumeuy 166. 

elalHc, if 2. 

Bifmuthy native, 254. 

ochre, 256. 

Black chalk, 1 23. 

Blackijh o6kohedral iron ftofte, 
220. 

Blendcy 245. 

Blue calx of copper, 210. 

Bolcy 118. 

Boracitcy J OO, 

Breccia y 138. 

Brick red copper ore, 208. 


Briitlenejsy n® 12. 

Bro^n iron ore, 223, 

C. 

Calamincy 246. 

Calciform filver ore, 190. 

Cannel coal, i 7 r . 1 76. 

Car bony 162. 

Carbonat of lead, 239. 

Cafs eye, 33. 

Celejiiney 107. 

CeylanitCy 29. 

Chalky 96. / 

Chalcedony y 42. 

Chert y 41. 

Chlorite y 77. 

Chryfoberily 63. 

Chryfolitey 83. 98. 

— — oriental, 63. 

Chryfoprajiumy 33. 

Cinnabar y native, 198* 

Clayy 114. 127. 

— porcelain, 1 15. 

common, 1 1 6. 

potters, 1 16. 

Coal, 173. 

— — cannel, 171. 

— Kilkenny, 164. 

— parrot, 171. 176. 

fpurious, 177. 

Cobalt ore, black, 263. 

brown, 264. 

dull grey, 261. 

red, 266. 

white, 262. 

— yellow, 265. 

Colour y 8‘. 

Columnar iron ore, 225. 

Coppery pyrites, 203. 

— malm, 208. 

— — ochre, 208. 

CorWinduniy 26, 

Corkiy mountain, 85. 

Cornelian y 42. 

Corneous mercury, 200. 

— ' ■■ -■ filver ore, 192. 

Corundumy 26. 

Culm, Wales, 164. 

Cupriferous fulpliurated filver 
ore, 189. 

Cyamte, 63. 

Cymophaney 74-. 

D. 

jyelphinitey 73^. 

Diamond, 163. 

DuAtlity, 1 2. 

E. ; 

Eagle ftone, 225. 

Emerald, 61. 

Emery, 2X8. 

Feel, 17. 

Felftte, ,7. 


Felfpar, n° 38. 

argentine, 49. 

Fer oligifte, 221. 

— pyrocete, 222. 

Flinty 32. 

Florid red copper ore, 208. 
Fluor, 99. 

Fra Bure, 13. 

Fragments 16. 

FulleBs earth, 119. 

0. 

Galena, 233. 

Gangue, page 244, note. 

Garnet, n® 70. 

white, 60. 

Glacies mariae, 50. 

Gneifsy 140. 

Gold, native, 182. 

Granatin e, 142. 

Granatite, 47. 

Granilite, 144. 

Granite, 138. 

Grand ell, 143. 

Granular iron ore, 225. 
Graphite, 217. 

Green earth, 123. 

fand of Peru, 209. 

Grey copper ore, 207. 

Gypjum, 97. 

H. 

Mxmatites, 223. 224. 

Hardnefs, I J . 

Hepaiic mercurial ore, 199. 
Hornblende, 33. 

— baialtic, 52. 

refplendcnt, 34. 

Hornflate, 40. 

Hornjlone, 41* 

fliift'ofe, 92. 

Hyacinth, 93. 

blanche criiciforme, 

62. 

Hyalite, 64. 

Hydrofulphuret of antimony, 
251. 

1. 

Jade, 84. 

Jargon, 93. 

Jafper, 43. 

Jet, 174. 

Iron ore, 214. 

K. 

Kiffektly 81. 

Kraggjlnne, 150. 

Ku0er lazur, 2 1 a. 

nickel, 267. 

L. 

Lapis nephriticus, 84. 

■ lazuli, 69. 

Lava, 152. 

Lazulite, 69. 

Lead ochre, 238. 


Lepidolitt, no j;9, 

Leucite, 60. 

Lilalite, 39. 

Lime, borat of, loo. 

— carbonat of, 96* 

— — - fluat of, 99. 

— phofphat of, 98. 

— — fulphat of, 97. 

Limejlone, 96. 

Lithomarga, 117, 

Loam, 128. 

Lowland iron ore, 226. 

Lujire, 10. 

Lydian ilone, 92. 

M. 

Magnetic iron ftone, 220. 

fand, 220. 

Malachite, 211. 

Maltha, 170. 

Manganefe, black or brown ore 

273* 

— grey ore of, 272. 

* — red ore of, 275. 

— white ore of, 274, 

Marly 124. 

Meadow lowland ore,. 226; 
Menachamte, 284. 

Menalitesy 34. 

Mercury, 195. 

Mica, 50. 

Micaceous iron ore, 221. 

M tear ell, 45. 

Mineral caoutchouc, 172. 

— — — pitch, 170. 

tar, (69. 

Molybdena, 279. 

Molybdat of lead, 243. 

MoroJ'y iron ore, 227. 

Mouldy. 125. 

Mountain blue, 210. 

green, 211. 

Mountains, different, p. 240^ 
note. 

Mullen, 149. 

Muriat of antimony, 232# 
Mufeovy srlafs, co. 

Myrfen, 81. 

N. 

Naphtha, 167. 

Nickel ochre, 268. 

O. 

Ohftdian, 55. 

Olive copper ore, 213. 

Olivine, 83. 

OM 33- 

Orpiment, 258. 

Oviform, 96. 

Oxygenated carbonat of copper, 
211. 

P. 

Pechblende, 280. 

Peridot, 83. 

Pelriliief 
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PetfUite^ 5 ^* 

Petroleum^ 1 68. 

Petrofilexy 41. 

Phofphat of lead, 240. 
Phofphoritey 98. 

Pierre a fufil, 32. 

de croix, 47. 

Pyiform^ 225, 

Pitchjloney 34. 

Platinum^ native, 193. 
Plumbago 217. 

Plumhiferous antimoniated filver 
ore, 234. 

Phmofe antimonial ore, 250. 
Porphyry i I51. 

— fhiftofe, 40. 

Potjloney 76. 

Prehnite^ 72. 

Pudding-Jlone, 136. 

Pumice, 157, 

Pu%zolano, 156. 

Pyrites, 216. 

Pyromachus, 32. 

PyroxeUy 87. 

^art%, 30. 

* — elailic, 31. 

R. 

Realgar, 259. 

Red antimonial ore, 251. 

— — chalk, 121. 

— copper glafs, 208. 

— iron ore, 224. 

— . lead ore of Siberia, 289. 
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Red filver ore, n° 191. 

Reddle, 121. 

Rock cryftal, 30. 

RuhelUte, 39. 

Ruby, 28. 

— — • balafs, 28. 

— Bohemian, 30. 

— occidental, 36. 

— oftohedral, 28. 

- — oriental, 25. 

fpinell, 28. 

S. 

Sagenite, 283. 

Sand, 127, 

Sandjione, 131, 

Sappare, 74, 

Sapphyr, oriental, 25. 

— — ■ — occidental, 36. 
Scapiform iron ore, 225. 
Seafroth, 81, 

Selenite, 97. 

Serpentine y 75. 

Shiller fpar, 54. 

Shiflus, argillaceous, 79. 

Shorl, 46. 

green, 73. 

— prifmatic hexagon, 52. 

— red 39. 283. 

Shorlite, 38. 

Sieniie, 142. 

Silex, 32. 

Siliceous fpar, 78. 

Silver, native^ 184. 

Sinople, 30. 


A L O G Y. 

Slate, n® 79. 

SmarSUgdite, 8o. 

Sommite, 37. 

Sound, 18. 

Sparry iron ore, 227. 
Specular iron ore, 221. 

laminated, 222, 

Spinell, 28. 

StauroUte, 62. 

Staurolithe, 47. 

Staurotide, 47, 

Steatites, 82. 

Siilbite, 67. 

Streak, 9. 

Strontites, carbonat of, 106. 

fulphat of, 107. 

StruSure, 15. 

Sulphat of lead, 244. 

zinc, 247. 

Sulphur, 16 1. 

Surface, 6. 

Swampy iron ore, 216. 
Swinejione, 96. 

T. 

Talc, 51. 

Talcite, 51. 

Telefta, 25. 

Texture 14. 

Thallite, 73. 

Thumerjlone, 71. 

Till, 129. 

Tin pyrites, 231. 

Tinjlone, 232. 


Titantie, no 28^. 

Topaze, ancient, 83. 

' ' ■ falfe, 30. 

occidental, 36. 

oriental, 25. 

Saxon, 36. 

Tourmaline, 48. 
Tranfparency, 7. 

Trap, 146. 

Tripoli, 44. 

Tufa, teftaceous, 96. 
Tungsten, 277. 

V. 

Vefuvian, 60. 

Vitreous filver ore, 187. 
— — copper ore, 204. 
Volcanic 158. 

Uranitic ochre, 281. 

W. 

JV acken, 148, 

White copper ore, 203. 
— lead fpar, 239. 
Witherite, 10 2. 

Wolfram, 276. 

Woodtin, 232. 

y. 

Tanolite, 71. 

Tellow chalk, 122. 

• copper ore, 2c8, 

Z. 

Zeolite, 66. 

Zellertite, 52. 

Zircon, 93. 




MIR 

Mirabeau. MIRABEAU (Honnore Gabriel, Compte de), well 
^ known both by his writings and the a6live part which 
he took in bringing about the French revolution, was 
born in 1749 of a noble family. Throughout life he 
difplayed a fpirit averfe from every reftraint, and was 
one of thofe unhappy geniufes in w'hom the moll bril- 
liant talents ferve only as a fcourge to themfelves and 
all around them. It is told by his democratical pane- 
gyrifts, as a wonderful proof of family tyranny under 
the old government, that not lefs than 67 lettres de ca- 
chet had been obtained by Mirabeau the father againit 
this fon and others of his relatives. This llory, if true, 
proves, with at lead equal force, what many anecdotes 
confirm, that, for his fhare of them, the fon was not 
lefs indebted to his own ungovernable difpofition than 
to the fevcrity of his parent. He was indeed a moiifter 
of wickednefs. Debauchery, gaming, impiety, and eve- 
ry kind of fenfuality, were not enough for him. He 
tvas defiitute of decency in his vices ; and to fupply his 
expences, fcrupled not to perform tricks which would 
ilifgrace a thief-catcher. His father and mother difa- 
greeing, commenced a procefs of feparation ; wheri Mi- 
rabeau, juft liberated from prifon for a grofs mifde- 
tneanor, was in want of money. He went to his father, 
Tided with him againft his mother, on whom he poured 
torrent of invedives ; and, for \qQ guineas, wrote liis 
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father’s memorial for the court. He then went to his 
motlier ; and by a fimilar condud got the fame fum 
from her ; and both memorials were prefented. That 
the father of fuch a man fhould frequently get him 
fhut up in prifon, can excite no furprife ; for confine- 
ment only could withhold him from the perpetration of 
crimes. 

The talents of Mirabeau led him frequently to em- 
ploy his pen ; and his publications form the chief epo- 
chas of his life. His firft publication was, i. EJ/ai fur 
le Defpoiifme, “ An Effay on Defjjotifm,” in 8vo. 
Next, in one of his confinements, he wrote, 2. a work 
in two vols 8vo, On Lettres de Cachet. 3. Conf derations 
fur rOrdre de Cincitinatus, 8vo. A remonftrance againft 
the order of Cincinnatus, propofed at one time to be 
eftablifhed in America. The public opinion in Ame- 
rica favoured this remonftrance, and it proved effeClual. 
4. His next work was in favour of the Dutch, when 
Jofeph II. demanded the opening of the Sheldt, in be- 
half of the Braban9ons. It is entitled, Doutes fur la 
Liberte de PEfcant, 8vo. 5. Lettre aJ^Empereur J.p^ 
feph II. fur fon Reglement concernant P Emigration ; a 
pamphlet of forty pages, in 8vo. 6. De la Caijfe 
d*Efcompte ; a volume in -8vo, written againft that eila- 
blifiunent, 7. De la Banque d^Efpagne, 8vo ; a remon- 
ftrance againft eftablilhing a French bank in Spain, A 
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controverfy ariTing upon this fubjeft, he wrote again 
upon it. 8. Two pamphlets on the monopoly of the 
water company in Paris. 

Soon after the publication of thefe works, he was 
■fent in a public character to the court of Berlin; where 
he conducted the king^s affairs jufi as he had formerly 
done thofe of his father and mother, fully ready to fa- 
crifice all parties, and to fell himfelf to the higheft bid- 
der. With fuch a difpofition, he could not long avoid 
the notice of the Prufiian illuminees; and Nicolai Bief- 
ter, Gedicke, and Leuchfenring, foon became his con- 
ftant companions. At Brunfwick he met with Mau- 
vitlon, the worthy difciple of Philo Knigg, and at that 
time a profeffor in the Caroline college. This was the 
man who initiated the profligate Marquis in the laft 
my ft cries of illumlnlfm. 

MIrabeau was ftill at Berlin when Frederick II. died. 
That monarch, as is well known, was a naturalift, who, 
holding this life for his all, encouraged the propagation 
of infidelity in his dominions, from which refulted the 
very worft confequences to the peace of foclety. Of 
this truth his fucceflbr Frederick William was duly fen- 
fible ; and determined to fupport the church eftabllfh- 
ment in the moft peremptory manner, confiftent with 
the principles of religious toleration. He publiflied, 
therefore, foon after his acceffion, an cdi£l on religion, 
which is a model worthy of imitation in every country ; 
but it was attacked with the greateft virulence in num- 
berlefs publications. It was called an unjuftifiable ty- 
ranny over the confciences of men ; the dogmas fup- 
ported by it were termed abfurd fuperftitions ; the 
klng^s private charadler and his religions opinions were 
ridiculed and fcandaloufly abufed. The moft daring of 
thefe attacks was a colle£lion of anonymous letters on 
the conftitution of the Prufiian ftates, univerfally be- 
lieved to be the compofitlon of MIrabeau, who certainly 
wrote a French tranflation, with a preface and notes 
more impudent than the work itfelf. The monarch is 
declared to be a tyrant ; the people of the PriilTian do- 
minions are addrefied as a parcel of tame wretches, 
crouching under opprefiion ; and the inhabitants of Si- 
lefia, reprefented as ftill in a worfe condition, are re- 
peatedly called upon to roufe themfelves, and afiert their 
rights. 

About this time he publiftied, 9. An EJfai fur le 
Se 8 e des Illumines ; one of the ftrangeft and moft impu- 
dent books that ever appeared. In it he deferibes a 
fe6l exi filing in Germany, called the Illuminated ; and 
fays, that they are the moft abfurd and grofs fanatics 
imaginable, waging war with every appearance of rea- 
fon, and maintaining the moft ridiculous JuperJiitions . 
He gives fome account of thefe, and of their rituals 
and ceremonies, as if he had feen them all ; yet no 
fuch foclety as he deferibes ever exifted : and MIrabeau 
employed his powers of deception, merely to fereen 
from obfervatlon the real illuminati^ by holding out to 
the rulers of ftates this ignis fatuus of his own brain. 
For a while the efiay certainly contributed to blind the 
eyes of the German princes ; and Nicolai, with others 
of the junto, adopting the whim, called Mirabeau’s fa- 
natics Obfeuranten^ and joined with him in placing on 
the lift of Obfeuranten feveral perfons whom they wllhed 
to make ridiculous. 

Long before his initiation in the myfteries of illu- 
minif^> MIrabeau had been acquainted with all the re- 


volutionary powers of the mafonic lodges ; nor did he, 
when initiated, undervalue thofe which flowed, or might 
flow, from WeiihaupPs inventive genius. On his re- 
turn to France, he began to introduce the new myfte- 
ries among fome of his mafonic brethren. His firft af- 
fociate was the Abbe Talleyrand de Perigord, who had 
already begun to ad the part of Judas in the firft order 
of the church. But to have only introduced the my- 
fteries w^as not fufficient for the Marquis ; he would 
have teachers come from Germany, who were better 
verfed than he was In the illuminizing arts. Well ac- 
quainted with the reafons that had induced the chiefs 
of the order to defer the converfion of France, he 
found means to convince them, that the time was now 
come for the accomplifiiment of their views ; and at his 
requeft a deputation w^as fent by Spartacus to illumi- 
nize that great kingdom. See Illuminati, n° 40^ 
4 1 , SuppL 

When the afiembly of Notables was convened at Pa- 
ris, MIrabeau foretold that it would foon be followed 
by a meeting of the States ; and at that period he pub- 
llfhed a volume againft the ftockjobbing, then carried to 
a great height, intitled, 10. Denonciation de I"* agiotage 
au Roiy et a V djfemblee de Notables ^ 8vo. A lettre de 
cachet was Iflued againft him in confequence of this pub- 
lication ; but he eluded purfuit, and publiflied a pam- 
phlet as a fequel to the book. His next work was 
againft M. Necker, 11. Lettre a M. de Cretelle^ fur 
V Adminijlration de M, Necker^ a pamphlet in 8vo. 12. 
A volume in 8vo, againft the Stadtholderfliip ; Aux 
Bataves, fur le Stadthouderat, 13. Obfervations fur la 
maifon deforce appelle Bicetrcy an 8vo pamphlet. 14. 
Another tra6l, intitled, Confeils d un jeune Prince qui 
fent la necejjlte de refaire fon education. 15. He now 
proceeded to a larger and more arduous work than any 
he had yet publiflied, on the Prufiian monarchy under 
Frederick the Great ; De la Monarchic Prujfienne fous 
Frederic le Grandy 4 vols, 4 to, or eight in 8vo. lu 
this work he undertakes to define prccifely how a mo- 
narchy fliould be conftituted. When the orders were 
iflued for convening the States-general, MIrabeau re- 
turned into Provence; and at the fame time publiflied, 
16. Hijloire Secrette de la Cour de Berliny two volumes 
of letters on the Secret Hiftory of the Court of Berlin. 
This work was condemned by the parliament of Paris, 
for the unreferved manner in which it delivered the cha- 
ra( 5 fers of many foreign princes. As the eledflons pro- 
ceeded, he offered himfelf a candidate In his owm order 
at Aix ; but he was fo abhorred by the noblefle, that 
they not only rejedled him, but even drove him from 
their prefence. 'This affront fettled his meafures, and 
he determined on their ruin. He went to the commons, 
difclaimed his being a gentleman, fet up a little fliop in 
the market-place of Aix, where he fold trifles ; and now 
fully refolved w^hat line he fliould purfue, he courted 
the commons, by joining in all their exceffes againft the 
noblefle, and was at laft returned a member of the af- 
fembly. 

In confequence of this, he went to Paris ; where the 
part he took was a6llve, and fuch as tended, in general, 
to accelerate all the violences of the revolution. He 
now publiflied, periodically, 17. his Lettres d fes Com^ 
mettansyLt^ttrs to his Conftitucnts, which form, when 
colleded, 5 vols 8vo. It is fuppofed, that the fatal 
meafure of the jundtion of the three orders into one na- 
tional 
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was greatly promoted by thefc letters. Gulf, or even much beyond it, are obliged to take this 


Mirabeau, tional aflembly; 

, ^ The public events of thefe times, and the part taken in 

^ them by Mirabeau, are the fubjedl of general hiflory. 
He lived to fee the conftitution of 1789 eftablifhed, but 
not to fee its confequences — the deilru6lion of the mo- 
narchy, the death of the king, and the ruin of all pro- 


route, after having undergone the repercuffion of thefe 
mountains ; ^and the middle of the Gulf, inftead of the , 
calm which it might have enjoyed, is expofed to the ' 
united efforts of two llreams of wind, defcending in dif- 
ferent direaions. Hence arife thofe whirlwinds which 
perty ! He^ was accufed, as well as the duke of Or- feem to charafterife the miftral, and appear to have in- 
leans, of hiring the mob which attacked Verfailles on the duced the ancients to call it Cirdus, a turbine ejus at 
5th and 6th of October 1789; but wdth him was alfo vertigine. See AuL Gellius, 1 . ii. cap. 22. 
acquitted by the tribunal of the Chatelet. The domi- “ The fecond caufe is, the general Hope of the 
nion of his eloquence in the National Afftmbly had grounds, defcending from all fides towards the Gulf* 
long been abfolute, and, on the 29th of January 1791, which becoming all at once lower and more foutherly 
he was eledled prefideiit. At the latter end of March, than the lands extending behind it, is, from thefe joint 



in the fame year, he was feized by a fever, and died on 
the 2d of April. 

The talents of Mirabeau will not be doubted, though 
they w'ere certainly rather brilliant than profound. To 
be noticed, and to lead, were the foie objedls of his am- 
bition; and for the attainment of them, he took the 
fide of the difcoritented, as the bed field for his match- 
lei's eloquence. Yet there was no man more devoted to 
the principles of a court than this Marquis, provided he 
could have a fliare in the adminiftration ; and a Ihare he 
would have obtained, if any thing moderate would have 
fatisfied him : But he thought nothing worthy of him 
but a place of a(dive truft, and a high di'partment ; Ita- 
tions which all knew him not qualified to fill. Want- 
ing knowledge of great things, he was learned only in 
the bufiling detail of intrigue, and would, at any time, 
have facrificed his deareft friend, and the interefts of his 
country, for an opportunity of exercifing his brilliant 
eloquence, and indulging his propenfity to fatire and 
lampoon. But the greatelt obftacle to his advancement 
under the old government was the abjedl worthleflhefs 
of his charader. Drinking was the only vice in which 
he did not indulge ; and from this he was reftrained by 
his exhaulled conftitution. To his brother, the Vif- 
count, who was frequently intoxicated, the Marquis 
one day faid, “ How can you, brother, fo expofe your- 
felf? “ What (replied the Vifeount) ! how infatiable 
are you } Nature has given you every vice; and having 
left me only this one, you grudge it mel 

MISTRAL, the name of a wind, which is men- 
tioned in almoil every account that we have of Pro- 
vence, and which is remarkable for blowing almoft the 
whole year from north* we ft or weft-north-weft, in a cli- 
mate where the wind fhould be variable. It is faid to 
contribute to the falubrity of the air, by difperfing the 
exhalations of the marlhes and ftagnant waters, fo com- 
mon in the fouth of Languedoc and Provence ; but at 
times it is alfo very injurious, or at leaft very- trouble- 
fome. It is not, however, on either of thefe accounts 
that it is introduced into this Work, but for the fake 
of the caufes affigned by SaulTure for its conftancy, 
which may be applied to other wdnds that nearly re- 
femble it ; and w^hich he found might be reduced to 
three. 

The firft and moft effedual caufe (he fays) is the 
lituation of the Gulf of Lyons, the banks of w-hich are 
the principal theatre of its ravages. This Gulf, in 
fad, is fituated at the bottom of a funnel, formed by 
the Alps and Pyrenees. All the winds blowing from 
any point between weft and north, are forced by thefe 
mountains to unite in the Gulf. Thus, winds which 
would not have prevailed but at one extremity of the 


circumftances, rendered the hotted point of all the ad- 
jacent country : and, as the air on the furface of the 
earth always tends from the colder to the warmer re- 
gions, the Gulf of Lyons is adually the centre towards 
which the air from all colder points between eaft and 
weft muft prefs. This caufe, then, alone would be pro- 
dudive of winds direded to the Gulf, even if the re- 
percLiflion of the mountains did not exert its influence. 

“ Finally, it is well known, that in all gulfs the land- 
winds blow more forcibly than oppofite to plains and 
promontories, whatever be the fituation of thofe gulfs. 
I apprehend, indeed, on ftrid examination (fays ourau- 
thor), that this caufe is blended with the preceding ; 
but as the fad is generally admitted, and in fome cafes 
can be explained only by reafons drawn from the effeds 
of heat, it may not improperly, perhaps, be diftindly 
mentioned. It is, at leaft, neceflary to fuppofe, that 
feveral caufes produce the miftral, in order to under- 
ftand why, notwithftanding the variablenefs of the fea- 
fons and temperatures, that wind is fo Angularly con- 
ftant in Lower Languedoc and Lower Provence. A 
very remarkable inftance of this conftancy is recorded 
by the Abbe Papon, in his '^yage de Provence^ tom. 
ii. p. 81. He aflerts, that during the years 1769 and 
177c, the miftral continued for fourteen months fuccef- 
fively. But the three caufes which I have ftated, taken 
feparately, will explain its frequency, and, united, will 
account for its force.’’ 

MIX r Angle, or Figure^ is one contained by both 
right and curved lines. 

Mixt Number^ is one that is partly an integer and 
partly a fradion; as 34-. 

Mixt Ratio ^ or Proportion^ is when the fum of the 
antecedent and confequent is compared with the differ- 
ence of the antecedent and confequent ; 

asif 1 4:3:: 12:9 
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MOCAbSFVlAH, in Bengal, revenue fettled by a 
divifion of the produce. 

MOCHULKAH, bond or obligation. 

MCERIb, a lake in Egypt, occafionally mentioned 
in that article {^EncycL)y and generally fuppofed the 
produdion of human art. Of this, however, Mr Brown 
fays it bears no mark. “ The fhape,.aa far as was diftin- 
guifliable, feems not inaccurately laid down in D’An- 
ville’s map, unlefs it be, that the end neareft the Nile 
Ihould run more in a north-weft and fouth-eaft direc- 
tion. The length may probably be between 30 and 40 
miles ; the breadth, at the wideft part he could gain^ 
was 5000 toifes, as taken with a fextant 5 that is, near- 
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Ivlofuffel ly fix miles. The utmoft poffible extent of circuit 
Mola Courfe be 30 leagues. On the north*ea(l and 

■ fouth is a rocky ridge, in every appearance primeval. 
In (hort, nothing can prefent an appearance more un- 
like the works of men. Several fifhermen, in miferable 
boats, are conftantly employed oh the lake. The wa- 
ter is brackiOi, like mod bodies of water under the fame 
circumftances. • It is, in the language of the country, 
Birket-el-kerun, probably from its extremities bearing 
fome refemblance to horns. 

MOFUSSEL, a relative term, fignirying the fub- 
ordinate lands or diftridls, oppofed to Suddkr, which 
is the head. 

MOHACZ, Mohatz, or Moho %^ a town in the 
Lower Hungary, upon the Danube, between the river 
Sarwizu to the north, and the Drave to the fouth ; four 
German miles from either, fix from ElTeck to the north, 
and nine from Colocoa to the fouth. This otherwife 
fmall place is memorable for two great battles here 
fought ; the firft between Lewis king of Hungary and 
Solyman the Magnificent, in 1526: in which that un- 
fortunate Prince Lewis (being about 20 years old), 
with 25,000 men, fought 300,000 Turks ; when, be- 
ing overpowered by numbers, 22iOOO of the Chriftian 
army were (lain upon the place ; 5000 waggons, eighty 
great cannon, 600 fmall ones, with all their tents and 
baggage, were taken by the vidlors ; and the King, in 
his flight over the brook Ciirafs, fell into a quagmire, 
and was fwallowed up. After which, Solyman took 
andNilew 200,006 Hungarians, and got fuch a footing 
in that kingdom, that he could never be expelled. This 
fatal battle was fought Odlober 29. The fecond, in 
fome part, retrieves the lofs and infamy of the former. 
The Duke of Loraiue being fent by the Emperor, with 
exprefs orders to pafs the Drave and take ElTeck, his 
highnefs, July 10, 16875 with great difficulty pafled 
that river, then extremely fwelled with rains ; but find- 
ing the Prime Viiier encamped at Efleck, with an army 
of 100,000 men, fo tlrongly, that it was not poffible 
to attack him in that poll without the ruin of the Chri- 
llian army, he retreated, and repafled it the 23d of the 
fame month ; where, upon the 29th, the Prime Vifier 
paired that river at Efleck; and Upon Auguft 12th, 
there followed a bloody fight, in which the Turks loft 
100 pieces of ca^nnon, 12 mortars, all their ammunition, 
provifion, tents, baggage, and treafure, and about 8000 
men upon the place of battle, befides what were drown- 
ed in palling the river, which could never be known. 
After which viAory, General Dunewalt, September 
30th, found Efleck totally deferted by the Turks, and 
took polfeffion of it. 

MOHER, in Bengal, a gold coin, worth about 33 
{hillings. 

MOHERIR, a writer of accounts. 

MOINEAU, a flat baftion raifed before a curtin 
when it is too long, and the baftions of the angles too 
remote to be able to defend one another. Sometimes 
the moineau is joined to the curtin, and fometimes it is 
divided from it by a moat. Here mufquetry are placed 
to fire each wav- 

MOLE (See Talpa, Encycl), is an animal exceed- 
ingly troublefome, both to gardeners and farmers ; and 
there are perfons who contrive to make a livelihood by the 
trade of mole - catching. Thefe men, it is well known, 
are generally quacks and cheats ; and the fecrets which 


they fell for extirpating thofe deftrueftive animals are of M«Ic. 
very little avail. Even poifon feldom produces any con- 
fiticralfle efte6t ; becaufe the mole, while it does not 
drink, lives only on roots and worms. Under the word 
Mole [Encyd fome dire(ftions will be found for clear- 
ing fields of this detlruilive animal ; but the followi^ig 
are perhaps preferable, as they feem to have been the 
refult of much expenence : 

Immediately at day-break, it will be neceflary to 
make a tour round the garden or meadow, from which 
it is wifned to extirpate the moles ; for at that time 
they will be all found at work, as may be feen by the 
hills newly thrown up. If the perfon is then clofe to 
the hill, he muft proceed as the gardeners do, and turn 
up with a ftroke of the fpade the hill together with the 
digger. The paflage is then cut through before the 
animal is aware of the attack ; and therefore it has not 
power to efcape. If the mole-hill be frefli, even though 
the animal may not be throwing up earth, the perfon 
ought not to lofe his time in waiting, but fhould imme- 
diately proceed to the operation above-mentioned. 

If you find a frefli bill Handing by itfelf, which feems 
to fhew by its fituation that it has no communication 
with any other, which is always the cafe when the mole 
has worked from the furface downwards in endeavour- 
ing to procure ’a more convenient habitation, after the 
hill has been turned up with the fpade, a bucket of 
water fliould be poured over the mouth of the paflage. 

By thefe means the animal, which is at no great dif- 
ftanc, will be obliged to come forth, and may be eafily 
caught with the hand. 

You may difeover alfo whether a hill has any com- 
munication with another, if you apply your ear to it, 
and then cough or make a loud noife. If it has no 
communication with the neighbouring hills, you will 
hear the terrified animal make a noife by its motion. It 
will then be impoffible for it to efcape ; and you may 
cither pour water into the hole, or turn up the hill with 
a fpade, until the mole is found ; for, in general, it ne- 
ver goes deeper into the earth than from fifteen to eigh- 
teen inches. 

When any of the beds In a garden have been newly 
watered, the mole, attrafted by the coolnefs and moi- 
fture, readily repairs thither, and takes up its refidence 
in them, making a paflage at the depth of fcarcely an 
inch below the furface. In that cafe it may eafily be 
caught. When you fee it at work, you need only 
tread behind the animal with your feet on the paflage 
to prevent its retreat, and then turn up the hill with a 
fpade ; by which means you will be fiire to catch it. 

When you dig after it with a fpade, the animal forces 
its way downwards into the earth in a perpendicular di- 
redlion, in order that it may the better efcape the threa- 
tened danger. In that cafe it will not be neceflary to 
dig long, but to pour water over the place, which will 
foon make the animal return upwards. 

People, in general, are not aware of the great mif- 
chief occafioned in fields and gardens by thefe animals. 

We are, however, informed by BufFon, that in the year 
1740 he planted fifteen or fixteen acres of land with 
acorns, and that the greater part of them were in a 
little time carried away by the moles to their fubterra- 
nean retreats. In many of thefe there were found half 
a bufliel, and In others abufliel, BufTon, after this cir- 
cumttance, caufed a great number of iron traps to be 

conftruj^ed ; 




















